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EXECUTIVE SUMMARY 

This report is the product of Phase II research for a three phase project 
entitled "Investment Justification of Robotic Technology in Aerospace 
Manufacturing".  The project objective is to develop a uniform, accurate, and 
supportable economic analysis methodology for robotics Investment justification 
for use by the aerospace industry. 

In Phase I (AD-A140782), Applied Concepts Corporation (ACC) surveyed 
robotics investment decision making methodologies used or proposed by 
government, industry and academia.  The research concluded that the Tech 
Mod/IMIP computerized discounted cash flow model provided the best opportunity 
for modifying an existing method to perform economic analyses of robotics 
investment projects. 

In Phase II, ACC first attempted to modify the Tech Mod/IMIP model, but 
found it to be tailored to its specific objective that is, the assessment of 
Tech Mod/IMIP programs, to a greater extent than previously thought.  ACC next 
developed a new model incorporating as many features of the Tech Mod/IMIP model 
as was practical.  This model is called the Robotics Investment Decision Model 
or RIDM and can be used industry-wide for assessing the economic attractiveness 
of investments in robotics. 

In Phase III, ACC will validate the model testing it for accuracy, 
adequacy, and ease of use. 
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THE  VIEWS  EXPRESSED HEREIN  ARE   SOLELY  THOSE  OF  THE  RESEARCHERS  AND 
DO  NOT  REPRESENT THOSE OF  THE  UNITED   STATES  AIR  FORCE. 

THE   SOFTWARE DOCUMENTED  IN   THIS  REPORT  WAS  DEVELOPED  FOR  THE  U.S.   AIR 
FORCE.   IT  IS  BEING  MADE  AVAILABLE  TO   INTERESTED  FIRMS  AS  A PUBLIC  SERVICE. 
IT   SHOULD BE  COPIED TO  PROVIDE   BACK-UP   CAPABILITY.   ALTHOUGH   EVERY  EFFORT 
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I. INTRODUCTION 

1.   The robotics investment decision model (RIDM) is a tool designed for 

assessing the economic attractiveness of investments in robotics and/or 

flexible manufacturing systems (FMS).  It models the cash flows generated 

by such an investment, as compared to the existing method of manufacture. 

Required inputs are the costs under both the robotic/FMS approach and the 

old method.  Additional inputs are required if the user exercises the 

option in the model to consider changes in work station throughput and/or 

differences in value added at the work station.  Model outputs are nominal 

cash flow, discounted cash flow, Internal rate of return, and net present 

value of the investment at the user-specified discount rate.  Before-tax 

and after-tax analyses are provided by the model. 

2.  The model is written as a template for Lotus 1-2-3, one of the popular 

"electronic spreadsheet" programs.  The model was developed on the Zenith 

Z-100 version of Lotus 1-2-3, Release 1A, running under Z-DOS/MS-DOS 

release 1.01, version 1.25.  To use the model as written, you will need a 

personal computer which can run Lotus 1-2-3, a disk drive that can read the 

data diskette on which the model hap been installed, and 256 kilobytes of 

random access memory (RAM).  Users with less than 25(SK RAM can still run 

the model, but will need to break it into smaller files.  The recommended 

place for the inital break is just before the after-tax analysis section. 

The model provides for up to a fifteen year analysis period.  Users who do 

not require the entire fifteen year period may eliminate the unnecessary 

years, thereby reducing memory requirements.  A number of additional years 

may be added to the analysis period without requiring more than 256K RAM. 
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3. Most IBM PC and IBM-compatible personal computers will be able to run 

Lotus 1-2-3 and read the RIDM data diskette on which the model is stored. 

The exact software and memory requirements for using the model will depend 

upon the versions of Lotus 1-2-3 and DOS that your system uses.  Newer 

versions of DOS (Version 2.0) and Lotus (Release 1A) have more features and 

require more memory than earlier versions. The preferred RAM availability 

would remain 256K. 

4. Use of the model requires the user to have no more than an intermediate 

level working knowledge of Lotus 1-2-3.  The model's structure and commands 

have been kept as simple as possible, to facilitate the broadest use 

throughout industry and to enable the user to modify the model as required 

to reflect special circumstances of a company or robotic/FMS application. 

The model contains no Macros or range names, and all cell references are 

relative. 

5.   It is important to remember that RIDM assesses the inherent economic 

attractiveness of robotic/FMS implementation.  The model is based upon real 

economic events, and not upon how those events are accounted for.  Thus, 

for example, the cost of robot hardware is considered to be its purchase 

price (plus shipping, set up, etc.), plus the interest expense for any 

funds borrowed to make the purchase.  An account-based approach would treat 

the depreciation expense as the cost.  RIDM models the true economic 

return, both before and after taxes.  It does not directly model the impact 

upon company financial statements, as would an account-based approach. 

However, RIDM contains all the information necessary for the user to 

2 



perform a special "balance sheet" analysis which would show such impacts. 

6.  RIDM does not address the multitude of special considerations imposed 

when doing business with the Federal government under cost-based contracts. 

Primary among these are the impacts of government cost accounting standards 

(CAS) upon cash flows, and the impact of cost changes upon prices.  The 

Tech Mod/IMIP Model, recently developed by Logistics Management Institute 

(and sometimes called the LMI Discounted Cash Flow Model), directly 

addresses these considerations. 



II.  PROGRAM DESCRIPTION 

I.  This section presents a short description of the Robotics Investment 

Decision Model.  Step-by-step Instructions on how to operate the model are 

presented in the next section. 

2.  The program software is written as a Lotus 1-2-3 spreadsheet, with 335 rows 

and sixteen columns.  A basic working knowledge of Lotus 1-2-3 is prerequisite 

for using the model.  All cell references are relative. The model provides a 

fifteen year analysis period, although it can be modified to allow a shorter or 

longer period.  The first part of the model performs a before-tax analysis, 

followed by a second part which performs an after-tax analysis. The structure of 

the model is summarized below: 

a.  Before Tax Analysis 
— 1  

1) Old Method Cost Elements 

2) New Method Cost Elements 

3) Cash Flow from Investment 

4) Production Quantity Adjustment 

5) Adjustment for Changes in Quality or Value Added 

b. After Tax Analysis 

1) Computation of Depreciation, Investment Tax Credits, 

.and Tax Savings for Old Method 

2) Computation of Depreciation, Investment Tax Credits, 

and Tax Savings for New Method 

3) Summary of After Tax Analysis 

'■ - 



3.  Each section is described below in more detail, 

a.  Before Tax Analysis 

(1) Old Method Cost Elements 

This section is for user inputs on the costs of the existing or baseline 

manufacturing method.  The inputs should be in the form of nominal dollars. 

(2) New Method Cost Elements 

This section is for user inputs on the costs of the new or alternative 

manufacturing method, that is, the robotic or FMS technology.  The inputs should 

be in the form of nominal dollars. 

(3) Cash Flow from Investment 

This section is computed by the model. The net cash flow from moving from 

the old method to the new method is presented for each cost element.  The 

overall net cash flow for each year is also presented. 

(4) Production Quantity Adjustment 

This section is optional.  It adjusts the cash flow estimates to reflect 

the differences in throughput (output) between the old and new method. The 

throughput effect's impact on cash flow is computed by considering the cost per 

unit of production under each method, and determining how much more or less it 

would cost under the old method to produce the same amount as under the new 

method. 

(5) Adjustment for Changes in Quality or Value Added 

This section is optional. It adjusts the cash flows for the difference in 

value added at the work station per unit of output. 

After this section, the model presents a summary of the before-tax 

analysis.  The adjusted annual cash flow, cumulative cash flow, internal rate of 



return, and net present value of the investment are computed and displayed. 

Annual and cumulative discounted cash flows are also presented. 

b.  After Tax Analysis 

(1) Computation of Depreciation, Investment Tax Credits, and Tax Savings 

for Old Method 

This section of the model computes the depreciation, investment tax 

credits, and the tax savings from depreciation and non-depreciable business 

costs for the old method.  The required input is the investment schedule for 

each class of depreciable property.  A section is provided for an optional 

analysis of state and local tax impacts, to be custom designed by the user. 

(2) Computation of Depreciation, Investment Tax Credits, and Tax Savings 

for New Method 

This section performs the same function as the previous one, but for the 

new method.  It computes the depreciation, investment tax credits, and the tax 

savings from depreciation and non-depreciable business costs for the new method. 

The required input is the investment schedule for each class of depreciable 

property.  A section is provided for an optional analysis of state and local tax 

impacts, to be custom designed by the user. 

(3) Summary of After Tax Analysis 

This section brings together the results of the previous two sections to 

compute the annual and cumulative after-tax cash flow, undiscounted rate of 

return, a discounted cash flow analysis, and a discounted rate of return. 



III.  OPERATING INSTRUCTIONS 

1.  Overview 

a. The user first inputs the costs under the old method of production for 

each year to be considered, and then under the robotic/FMS approach.  A list of 

recommended cost elements is provided for guidance.  The model then computes 

nominal cash flows, that is, the differences in costs.  The user is then 

provided the option of considering differences in throughput between the two 

alternative methods.  After this, there is an option for considering differences 

in value added at the workstation.  The model then performs a before-tax 

analysis, providing undiscounted and discounted cash flows, internal rate of 

return, and net present value at a user specified discount rate. 

b. An after-tax analysis is performed next.  The user inputs the investment 

schedule for depreciable property, by asset class, for both the old and new 

methods.  The model computes and compares between alternatives the investment 

tax credit and accelerated cost recovery system (ACRS) depreciation for each 

year, and the federal tax impact upon cash flow.  Space is provided for 

custom-built analysis of state and local income taxes under both old and new 

methods.  The last section is a summary report, providing before tax 

undiscounted cash flow, and the Impact upon cash flow from investment tax 

credits, depreciation, federal income taxes, and state and local taxes.  After 

tax cash flow is presented by year, as is cumulative cash flow.  The after tax 

internal rate of return is presented, as is the net present value of the 

investment, per a user-specified discount rate.  Lastly, after tax discounted 

cash flow is presented by year, and cumulatively by year. 



2.  Detailed Instructions 

This section addresses each of the major sections of the model, 

a.  "OLD METHOD COST ELEMENTS" and "NEW METHOD COST ELEMENTS" 

(1)  The first and most important step in using the model is to input 

the costs of the two alternative manufacturing approaches (the old method and 

the new method).  A separate area of the spreadsheet is provided for each 

alternative.  Cost elements important for robotlcs/FMS applications are provided 

for guidance.  The user may wish to change some of these to reflect company cost 

tracking and reporting categories, or special aspects of the manufacturing 

application.  The user should feel free to modify the categories as needed, but 

should be careful that doing so does not lead to double counting.  The yearly 

cost totals should be checked to ensure this. 

(2) For cases where a robotic/FMS technology replaces several work 

stations, the appropriate costs from each of the old method work stations should 

be summed to yield a cell total for the old method.  Lotus 1-2-3 allows the user 

to perform this on the worksheet, within each cell.  Lotus also facilitates 

extrapolation of costs into the future, since it allows extrapolation formulas 

to be copied across rows.  The analysis may be performed in either nominal or 

constant dollars. 

(3) Where costs for the old method and new method are the same, the 

cells may be left empty.  This will not affect the economic analysis results. 

It will result in a distortion of the per unit cost under each method, but the 

per unit cost difference will not be distorted. 

• 



b. "CASH FLOW FROM INVESTMENT" 

(1)  The third area on the spreadsheet presents the cash flows that 

would result from moving from the old method to the new method of manufacture. 

The cell formulas are "plus OLD METHOD minus NEW METHOD", except for salvage 

value which is a revenue generator, and therefore its formula is "plus NEW 

METHOD minus OLD METHOD".  If a cost is higher under the new method than the 

old, the cash flow is negative.  If a cost is lower, the cash flow is positive. 

For salvage value, the relationship is reversed.  The "CASH FLOW FROM 

INVESTMENT" table shows the cash flows for individual cost elements, and 

summarizes them for each year in the analysis period. 

c. "PRODUCTION QUANTITY ADJUSTMENT (BEFORE TAX)" 

(1)  This portion of the model provides the user with the option of 

considering differences in throughput between the old method and new method. 

The user exercises this option by entering the throughput for each year of the 

analysis period, for both the old and new method.  The model computes for each 

year the change in throughput, the percentage change in throughput, the change 

in production cost per unit, the percentage change in production cost per unit, 

and the cash flow as modified by the throughput effect. 

d. "ADJUSTMENT FOR CHANGES IN QUALITY OR VALUE ADDED" 

(1)  After the quantity adjustment option, the user is provided the 

option of adjusting the cash flows for differences in value added at the work 

station.  Differences in value added might result from doing more or less work 

at the workstation under the new method than under the old method, and/or doing 

the work in such a way as to yield a higher or lower quality finished or 

intermediate product.  For the user to exercize this option, he must enter for 



each year the change in value added at the work station, either positive or 

negative, which will result from the substitution of the new method for the old 

method of production.  This amount can be determined external to the model, or 

internally by using a formula that references information already on the 

spreadsheet.  For example, change in value added might be entered as a 

percentage of production cost per unit, referencing this cell in the previous 

section. 

(2)  After the section for the value added adjustment, the model 

presents the impact of the value added upon cash flow for each year, the new 

annual cash flow, and, in order to indicate the breakeven period, cumulative 

cash flow for each year in the analysis period.  The internal rate of return is 

presented next, along with the net present value of the investment. The discount 

rate for this last computation is entered by the user. The default value for the 

discount rate is 20%.  Annual and cumulative discounted cash flows are also 

presented. 

e.  "AFTER TAX ANALYSIS", "COMPUTATION OF DEPRECIATION AND INVESTMENT 
TAX CREDITS" ~   '  ~~  

(1)  In this section, the user first inputs the investment schedule for 

depreciable property, under both the old and new methods.  The user inputs the 

company's investment in each ACRS class of property (3 year, 5 year, 10 year, 

and 15 year) for each year of the analysis period.  The model computes the 

Investment tax credit, the allowable depreciation for each year, and the 

resulting tax savings.  The only limitation in the depreciation section is that 

the model assumes all investment in 15 year property (real property) is made 

within the first three years of the project's life.  Space has been left in the 

spreadsheet, under both the old and new methods, for the user to perform, at his 
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option, a custom analysis of state and local income tax impacts. 

f.  "SUMMARY OF AFTER TAX ANALYSIS" 

(1) This is the last section of the model.  It presents a summary 

of the analysis results and contains the information for comparing the 

economic attractiveness of the two alternatives, and for selecting the 

preferred option.  It presents for each year of the analysis period the 

before-tax undiscounted cash flow, and the impact upon this cash flow of 

each of the tax impacts.  The undiscounted, after tax rate of return is 

computed as is the net present value of the investment at the 

user-specified discount rate. 

(2) The model then computes the annual and cumulative discounted 

after tax cash flows, and the discounted after tax rate of return. 
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Appendix A 

Sample RIDM Application 
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H1:  'ROBDTIGS/FliB INVESTMENT 
A2: 'DECISION MODEL 
A 3:  '(Lot u E 1 - 2 ~ 3 FLN:RIDM) 
AB:  'OLD METHOD 
B8: "OLD METHOD 
CB: "OLD METHOD 
DB: "OLD METHOD     rf 

ESs "OLD METHOD 
F8: "OLD METHOD 
A9:  'COST ELEMENTS 
B9! "YEAR 1 
C9: "VEAR 2 
D9: "YEAR 3 
E9; "YEAR ^ 
F9: "YEAR 5 

' E q u i p m e n t P u r c h a s e 
"Equip. Ship. ?-; Install. 
'Special Tooling 
' Fi xtures 
'Programmi ng 
Suppli ed ? Material 

' Ecu.i pment Mai ntenance 
' E q u11 p m e n t R e p a i r 
' E qLS i pme n t. 0 •- er h au 1 
'Faci1itles Modiiicatione 
' M s n u f a c: t u r i n g Labor 
'Engineering Labor 
'Production Control 
'Shop Supervision 
'Material Handling 
'inspect!on 
'Treini ng 
' I n .' e n t Or y Costs 
'Scrap & Rework 
Floor Space Costs 
'Other MFG. Overhead Costs 
'Engineering Overhead 
'Administrative Costs 
' Propert / Ta).;ea 
'Uti]it]es 
'Interest (Cost of borrowed i) 

H37:  Other Expenses 
A39:  'Equipment Salvage Value 
A41:  'TOTAL COST, OLD'METHOD 
241:  (CD @EUM(E37. .El 1)-B39 
C41:  (C2) rc!GUM(C37. .Cll)-C39 
D41: <C2)    @E;iJM(D37. .Dl 1 ) -D39 
E4l! (C2) &SUM(E37.„E11>-E39 
FA it     (CO ©BUM(F37. .Fl 1 )-F:.9 

Al 1 
A12 
A -1 ~T 
I-! X. ■-.• 

A14 

A19 
A20 
AC 3 

A23 
A24 

A 27 
A 28 
C, "'■ 9 

A30 
A31 
A3 2 
A33 
A34 
A 35 

22 



M: 
BC 
C4: 
D4; 
E4; 
FAZ: 
A45: 
B45 
C45 
D45; 
E4S: 
F45: 

' NEW 
"NEW 
"NEW 
"NEW 
"NEW 
"NEW 

METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 

23 



A: 
A£ 
BB: 
C8 
DS: 
ES; 
pe 
A9 
Bc 

C::?: 
D9! 
pc, 

F9: 
Al 1 
A!0- 
A 1' 
A1 4: 
A1: 
A 16: 
A17; 
Alt 
Hi'- 
A2( 
AT: 
ATJ 
A23, 
A2/!: 
A2! 
A26: 
A27' 
A2.8I 
A29: 
A30: 

A3 
A3 
A3 4; 
A35: 
A36: 
A" 
A3Q: 
A41 
B41 
C41 
D41 
E-" 1 
F^! 1; 
A43: 
B4: 
C43: 
D43 
E43 
F43 
A45 
B45 
C^IS 
D45; 
E4S: 

iVuBOTICS/FMS IWVeSTMENT 
DECISION MODEL 
(L o t u E 1 - 2 - 3 F L N: RID M) 
OLD METHOD 
OLD METHOD 
OLD METHOD 
OLD METHOD 
OLD METHOD 
OLD METHOD 
COST ELEMENTS 
YEAR 1 
YEAR 2 
YEAR 3 
YEAR ^1 
YEAR 5 
'Equipment Purchase 
'Equip. Ship. ?- Install. 
'Special Tooling 
' Fi xtures 
' Programmi ng 
'Supplied ?.-. Material 
'Equipment Maintenance 
'Equipment Repair 
'Equipment 0 v e r ha u1 
"Fecilitiee Modi-f i cat i nnE 
'Manufacturing Labor 
' Enq i neer i ng Labor 
'Production Control 
'Shop Supervision 
' Mat en al Handl i ng 
'Inspect!on 
'Training 
'Inventory Costs 
'Scrap ?< Reworl 
'Floor Space Costs 
'Other MFG. Overhead Costs 
'Eng3neeri ng Overhead 
■Administrative;' Costs 
'Property Taxes 
'Utilities 
' Interest (Cost of borrowed 
'Other Expenses 
'Equipment Salvage Value 
'TOTAL COST, OLD METHOD 
(C2) (?S0M(E37. . PI 1 )-B39 
(C2) @SUM(C37..Cll;-C39 

*) 

(C2) QSUM(D37. .Di 1>-D39 
rC2) ©SUM(E37. .Ell)-E39 
(C2) @SUM(F37. .Fl1)-F39 

'NEW METHOD 
"NEW METHOD 
"NEW METHOD 
"NEW METHOD 
"NEW METHOD 
"NEW METHOD 24 



"NEW 
"NEW 

METHOD 
METHOD 

14; 
.14: 
K4b! 
LA[ 

114! 
N4! 
04 J 
P45i 
H46; 

B4& 
C46 
D46 
E46: 
F46: 
G46: 
H4o; 
1'U 
J46: 
K4< 
L4< 
M4 6! 
N46 
046 
P46 
A4S; 
A49: 
A50 
ASl 
A52: 
A53; 
A54 
A55 
A56: 
A57' 
A58 
A59 
A60 
Ad 1 
f\.  •■I H a ^. 

A 63 
At 4, 
A65 
A66 
A67 
A6E; 
A69: 
A70 
A71: 

"NEW METHOD 
"MEW METHOD 
"NEW METHOD 
"NEW METHOD 
"NEW METHOD 
"NEW METHOD 
"NEW METHOD 
"NEW METHOD 
'COST ELEMENTS 
"YEAR 1 
"YEAR 2 
"YEAR 3 
"YEAR 4 
"YEAR 5 
"YEAR 6 
"YEAR 7 
"YEAR 8 
"YEAR 9 
"YEAR 10 
"YEAR U 
"YEAR 12 
"YEAR 13 
"YEAR 14 
"YEAR 15 
'Equipment Purchase 
Equip. Ship, t    Install. 
'Special Tooling 
'Fixtures 
'Programming 
'Supplied ?.' Material 
'Equipment Maintenance 
' EciL'.i pment Repair 
' E q u i p m e n t D v e r h a u 1 
Fa ities Modifications 
'Manufacturing Labor 
'Engineering Labor 
Pr oduct i on Control 
Shop Super vi si on 
'Mat er ia1 Hand1i ng 
Inspect3 on 

' T r a i n i n g 
'Inventory Costs 
'Scrap h   Rework 
'Floor Space Costs 
'Other MEG. Overhead Cost; 
'Engineering Overhead 
'Administrative Costs 
'Property Taxes 

25 



A 72: ' Ut i ] i t i e s 
A73: ' Ihte >reat (Cost of borr D 
A 74: 
A76: 

'Other Expenses 
'Equipment Salvage Value 

A7B: ■TOTAL COST, NEW liE.THOD 
B78: (C2> ©SUM(B74..BAB) --B76 
C78: (C2) @SIJM(C74. .848) -876 
D7G: (C2 ' <lSUr-1(D74. .D48) -D76 
E78: (82 i @SUM(E74..848) -E76 
F78: i  P*? ) (SSUM(F74. .F48) --F76 
G79: tC2) ©SUM (874. .GAB) -876 
H7S: (82) ©SUM(H74..H48) -H76 
I7S: (82 @SUIi(I74. .148) -176 
J78: (C2 @SUM(J74..J48) -J76 
K78: (82 @SUM(K74. .K48) -K76 
L7S: (82 > (l!SUM(L74. .L4S) -L76 
r-178: (82 ©SUri(M74. .M48) -M76 
N78: (82 \ @SUM(N74..N48) -N76 
078: (82) @SUM(074..048) -076 
P7S: (C2) ©SUM(P74..843) -P76 
ABO: \ - 
BSO: \ - 
C80: 
DSO: 
880: \ 
FeO: 
GSO:: \ _. 
H30: ^   

180: \- 
J80: \ - 
KSO: \  

L80: 
HBO: V _ 

N80: 
080: 
P80: \- 
A81: 'CASH FLOW FROM INVI ESTMEr 
BG3: "YEAR 1 
C83: "YEAR 4. 

083: "YEAR "T 

E83: "YEAR 4 
F83: "YEAR 5 
G83: "YEAR 6 
H83: "YEAR 7 
183: "YEAR 8 
J83: "YEAR 9 
K83: "YEAR 10 
LS3: "YEAR 11 
M83: "YEAR 12 
IM83: "YE^ R 13 

?d   *) 
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083 
P83: 
A85: 
BBhi 
CSb: 
uai 
E85: 
FS5 
885: 
H85 
185 
J85 
K85 
LS5 
MS5: 
N85: 
085: 
P85 
A86: 
BS6: 
C86: 
DS6: 
E86: 
F86; 
GD6: 
H86; 
186 
JS6! 
K86: 
L06: 
M86: 
NS6: 
D86: 
PBh: 
A87: 
887: 
08: 
DB7: 
E87: 
F87 
(587: 
I-187: 
187 
J87 
I 87: 
L87: 
1-187: 
N87! 
087: 
PS7: 

"YEAR 14 
"YEAR 15 
'Equipment Purchase 
+B11--B48 
+C11-048 
+D11 D48 
+E11-E48 
+F11-F48 
+811-848 
+-H11-H48 
+111-148 
HJl1-J48 
+K11 -K4a 
+L11-L4a 
+M11-M48 
+N11-N4B 
+011-048 
+P11-P48 
'Equip. Ship. ?; Install 
+E12-B49 
+C12-C49 
+D12-D49 
+E12-E49 
+F12-F49 
■+G12-G49 
+H12-H49 
H112-149 
HJ12-J49 
+K12-K49 
+L12-L49 
+M12-M49 
+N12-N49 
+012-049 
+P12-P49 
'Special Tooling 
+B13-B50 
+C1 
+D1 
+E1 
+ F1 
+81 
+ H1 
+11 
H Jl 

+K1 
+L1 

€50 
3-D50 
:-E50 
-F50 
-850 
-H50 
-150 
-J50 
-K50 

3-L50 

+N1 
+013 

+M13-M50 
-N50 
-050 

+P13-P50 
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AS3 : 'Fixtures 
E:QS : +B14--B51 
GS3 : +C1-1- C51 
D80 : +DI-4-D51 
neo . ..,E14-E51 
pse : +F14-F51 
GS8 : +G14-G5J 
nea +H14-H51 
ISS : +114-151 
J88 • HJ14--J51 
KSS • +K14-K51 
LSS +L14-L51 
MSB +M14-M51 
N88 +N14-N51 
088 i014-051 
P3G +P14-P51 
AS9 'Programming 
E;89 +B15-B52 
C89 +Ci5-C52 
D39 +D15-D52 
ES9 ■ +E15-E52 
FE9 +F15-F52 
GS9 +G15-G52 
HB9 +H15-H52 
189 +115-152 
J89 +J15-J52 
K89 +K15-K52 
LS9. +L15-L52 
MB 9 +M15-M52 
N39- +N15-N52 
089. +015-052 
PS9: +P15-P52 
H90J 'Supplied t/.   Mat erial 
B90: +B16-653 
C90i +C16-C53 
D90: +D16-D53 
E90: +E16-E53 
F90: +F16-F53 
G90. +G16-G53 
H90: +H16-H53 
190 +116-153 
J90. +J16-J53 
K90 +K16-K53 
L90! +L16-L53 
M90 +t116-M53 
N90! +N16-N53 
090 +016-053 
F-90. +P16-P53 
A91- 'Equipment Main tenance 
B91: +B17-B54 
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C91 : +C17- -054 
D91 +D17- -D5^l 
E91 ! +Ei7- -E54 
F91 . +F17- -F54 
(391 : +G17- -S54 
H91 +H17- -H54 
191 + 117 -154 
J91. +J17- -J54 
K91 +K17- -KS4 
L91. +L17- -L54 
M91 +M17- -M54 
N91 +N17- -N54 
091 ■■1-017- -054 
P9 3 +P17- -P54 
A92 Equipment 
E-192 +B18- -B55 
C92 +C18- 
092 +D18- -D55 
E92 +-E1S' -E55 
F92 H F 1.8- F55 
(392 +S18- -055 
H92 +H18- -H55 
192 + 11 B- -155 
J92 +jie- ■J55 
K92 ■■'■■K1S -K55 
L92 H Lie- 1.55 
M 9 2 t-niS' -I,'I55 
N92 +N18- -N55 
092 +018- -055 
P92 +P18- -P55 
H93 ' EQUJ pment 
B93 +B19- -85 6 
C93 +C19- ■056 
D93 +-D19- -D56 
E93 + E19 -E56 
F93 +F19- -F56 
B93 +G19- -056 
H93 +H19- H56 
193 ♦• I 1 9- -156 
J93. -i J 1 0- -J56 
K93 +K19- -K56 
L93: + L19- 
1193. +M19- M56 
N93i +N19- ■N56 
093. 1019 -056 
P93: +P19- -P56 
A94: ' F^tc J lities 
B94: H 820- P57 
C94. +C20- -057 
D94: ■i D20- -D57 

Repai r 

OvE-rhaul 

"iodi i i cat i on; 
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E9 
F94; 
G94; 
H94i 
I94i 
J94; 
K94 
!. 94 
M94 
N94; 
D94 
994 
A 1—1 cr 
H ;■ .J 

B95 
C95; 
D95 
[195 
F95; 
B95' 
H95 
195 
J95 
i-:95 
L95 
N95: 
N 9! 
Gc^ 
r-.QI 

A9. 
E9c.; 
C96! 
D9; 
E9( 
99; 
B9< 
H9i; 
T0A: 
J96 
K96! 
L9'.,: 
M96 
N96! 
D96; 
P96 
A 97! 
597/ i 

C97! 
D97: 
E97 
F97 

H-E20-E57 
!F90 F57 
+G!20-GS7 
H-H20-H57 

,+ 120-157 
+J20-J57 
+K20-K57 
i L20-L.57 
IM20-I-157 
+ N20--N57 
+020-057 
+920-957 
'Manufacturi ng Labor 
+E21-B5B 
+C21-C5S 
+D21-D5S 
+E21-E5S 
+F21-F58 
+B21-G5B 
+H21-H5a 
+121-158 
HJ21-J5S 
+K21-K5a 
+L21-L58 
+ 1121 -M5S 
+N21-N58 
+021-058 
+P2i-P5a 
Engineering Labor 

+B22-B59 
+C22-C59 
+ D22-D59 
+E22-E59 
+F22-F59 
+G22-G59 
+H22-H59 
+122-159 
+J22-J59 
+K22-K59 
+L22-L59 
+ I122-tv159 
+N22-N59 
+022-059 
+P22-F59 
Froduction Control 

+B23-B60 
+C23-C60 
+D23-D60 
+E23-E60 
+F23-F60 
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697 +G23-060 
H97: +H23-H60 
197 +123-160 
J97: +J23-J60 
K97: +K23-K60 
L97: +L23-L60 
M97! +M23-M60 
N97: +N23-N60 
097. +023-060 
P97: +P23-P60 
A90: 'Shop Supervision 
898: +B24-B61 
C9B +C24-C61 
D9S: +D24-D61 
E9a. +E24-E61 
F9S: +F24-F61 
G9S- +G24-G61 
H98 +H24-H61 
198 +124-161 
J9S +J24--J61 
K9S +K24-K61 
L98 +L24-L61 
M9S +M24-M61 
N9S +N24-N61 
098 +024-061 
P98 +P24-P61 
A99 'Material Hancllin g 
B99 +B25-B62 
C99 : +C25-C62 
D99 +D25-D62 
E99 : +E25-E62 
F99 +F25-F62 
G99 • +G25-G62 
H99 +H25-H62 
199 • +125-162 
J99 +J25-J62 
K99 : +K25-K62 
L99 +L25-L62 
|v,Q9 : +M25-M62 
N99 +N25-N62 
099 : +025-062 
P99 +P25-P62 
Aid I): ' Inspect i on 
B10( J:    +B26-B63 
C10( :>:    +C26-C63 
D10( :>: +D26-D63 
El Oi D: +E26-E63 
F10( :>: +F26-F63. 
G10< >: +G26-G63 
H1 0( >: +H26-H63 

31 



] 1 
J1' 
I ! i 

L 1 < 
I'll' 
N ] I 
01 
PK 
Al 
A2; 

B8 
C8: 
US; 
EB: 

GG: 
H8: 
18: 
.if 

MS 
IMS 
DP ■ 
P8: 
A a. 

E:9: 
C9! 
DV 
F9: 
P9- 
B9 
H?: 
] 9 ; 
.J9 
K 
L9' 
M9 
IJ? 

09; 
P9 
Al 1 
A12 
A13 
A14: 
Al 
A1 6: 
Al 

:  Hi26-I63 
: 1J06-J63 
: 11 26~K63 

HL26-L63 
■i 11.'6 M63 
+N26-N63 

: +026-063 
■P26-P63 

' ROBOT I CS/FliS INVESTMENT 
DECISION MODEL 
(Lotus 1-2-3 FLN:RIDM) 
OLD METHOD 

METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
ELEMENTS 
1 

'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
■OLD 
COST 
'YEAR 
'YEAR 2 
'YEAR 3 
'YEAR 4 
'YEAR 5 
'YEAR 6 
'/EAR 7 
'YEAR 8 
'YEAR 9 
'YEAR 10 
'YEAR 11 
'YEAR 12 
'YEAR 13 
'YEAR 14 
'YEAR 15 
'Equipment Purchase 
'Equip. Ship. 8< Install 
'Special Tooling 
' Fi ;;tures 
' Progr ammi ng 
'Supplied '■ Material 
'Equipment Maintenance 

32 



r. i s 'Equipment Rep a i r 
A1 9. 'Equipment Dve r haul 
A20 'Fat ilities Mo di f ;i cati ons 
A21 ' Manufacturi ng Labor 
A22 ' Eng ineenng Labor 
A23: 'Pro duct ion Control 
A24 'Shd p Supervis i on 
A25: ' Mat erial Handli ng 
A26. ' Ins pection 
A27, 'Tra i n i n g ■ 

A2a 'Inventory Cos ts 
A29: 'Scr ap t-   Rewor k i 

A30 'Flo or Space C osts 
A31 : Dth er MFG. Dv erhead Costs 
A32 ' E n q ineering 0 VET f lead 
A33: Admini strati ve Costs 
A34 'Pro perty Ta;;e s 
A35: 'Uti 1 ities 
A36 ' Int erest (Cos t of borrowed :l:) 
A37: Dth er Expense c, 

A39 'Equipment Sal vage Value 
A4 1. 'TOTAL COST, OLD METHOD 
B41 (C2) ©SUM(B37. .BID -B39 
C41 (C2; SSUM(C37. .Cll)-C39 
D41 (C2) ©SUM(D37. .Dl1)-D39 
E41 (C2) @SUM<E37. .Ell)-E39 
F41 (C2) @SUM(F37. .Fll)-F39 
G41 (C2) @SUM(G37. .Gil)-G39 
H41 (C2) @SUM(H37. .Hll)-H39 
141 (C2) @BUM(I37. .Ill)-139 
J41 (C2> @SUM(J37. .Jl 1)-J39 
K4 1 (C2) @SUM(K37. .KID -K39 
L41 (C2) @SUM(L37. .L1D-L39 
M41 (C2) @SUM(M37. .MID -M39 
N41 (C2> @SUM(N37. .N1D-N39 
041 (C2) @SUM(037. .011)-039 
P41 (C2) @SUM(P37. .P1D-P39 
PiAZ ' - ------ --------- _ _ ... 

B43 ' — _ _ -.. _ __ _ _ _ 

C43 ' - - - - - - _ _ - ______ _ _ _ 

D43 ' - - - - - - -  -  - - - - - . _ _ 

E43 ' - - - - - - - - - - • - ■- - - - 

- _ ._ 

F4 3 ' - - - - - - --------- - ._ _ 

G43 ' - - - - - - --------- _ _ _. 

H43 
143 
J43 
K43 
L43 
1143 ' ---- — ____________. 
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IJT 

VA: 
MS; 
[MS; 
{:■]'.:, 

D45 
E45 
F45 
B45! 
H4! 
145; 
JAt,: 
K4Si 
L4 = 
M4b: 
N45 
045 
P45 
A 46 
P^6: 
C46 
D46 
E46 
F 4 6 
G46i 
H4 6 
146 
JAh: 
K4< 
L4to: 
M4^ 
N4<! 
0^6; 
P46 
A48: 
A49: 
A50: 
A51 
A5^- 
A 5 
A54: 
A5D: 

A56: 
H57 
A58: 
AS 
A60: 
A61 
A62 

NEW lil. ri!0I) 
"NEW I-It TIIOD 
"NEW NETHDD 
"NEW METHOD 
"NEW METHOD 
"NEW METHOD 
"NEW METHOD 
"NEW METHOD 

METHOD 
METHOD 
METHOD 
METHOD 
METHOD 

"NEW METHOD 
"NEW METHOD 
"NEW METHOD 
'COST ELEMENTS 
"YEAR 1 

"NEW 
"NEW 
"NEW 
"NEW 
" NEW 

"YEAR 
"YEAR 

"YEAR 
"YEAR 
"YEAR 
"YEAR 
"YEAR 
" YEAR 
"YEAR 
"YEAR 
"YEAR 
"YEAR 
"YEAR 

6 

a 

9 
10 
1 1 
32 

14 
15 

Equipment Purchase 
'Equip. Ship. b.   Install. 
'Special Tooling 
'Fi xturea 
'Programming 
'Supplied ?': Material 
'Equipnrent Maintenance 
'Equipment Repair 
'Equipment Overhaul 
'Facilities Modi-f icati ons 
'Manufacturing Labor 
'Engineering Labor 
'Production Control 
'Shop Supervision 
'Material Handlina 
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A63 
A 64 
A&5 
H6S: 

A67 
A68: 
A69; 
A70: 
A71; 
A72: 
A 73 
A74 
A76! 
A78! 
B7G; 
C7B: 
D78: 
E78! 
F78: 
B78: 
H78: 
I7S: 
J7S: 
K7S- 
1.73: 
M78; 
N73: 
G78: 
P7S: 
A80: 
BE:' 
C80: 
DBO 
EDO 
F80: 
GSO 
HSO: 
180: 
JBO 
!-:S0: 
L80: 
M80! 
1x180: 
DBO: 
PSO: 
A81 
B8" 
C83: 
D8" 
883: 

Inspect!on 
Traini ng 
Inventory Costs 
Scrap ?-: Rework 
Floor Space Costs 
Other MFG. Overhead Costs 
Engineering Dve-head 
Administrative Costs 
Property Taxes 
Utilities 
IntF.-est (Cost o-f borrowed 
Other Expenses: 
Equipment Salvage Value 
TOTAL COST, NEW METHOD 
C2) @SUM(B74,.B4S)~B76 
C2) ©SUM(C74..C48)-C76 

S) 

C2) 
C2) 
C2) 
C2) 
C2) 
C2) 
C2) 
C2) 
C2) 
C2) 
C2) 
C2) 
C2) 

eSUM(D74. 
@SUttfl(E74. 
@SUM(F74. 
®SUM(G74. 
@SUH(H74. 
©SUM(174. 
eSUM(J74. 
@SUM<K74. 
©SUM(L74. 
§SUM(M74. 
@SUM(N74. 
@SUM(074. 
@SUM(P74. 

. D48)--D76 

.E48)-E76 

.F48>-F76 

.648)-676 

.H4S)-H76 

.148) -176 

.J48)-J76 

.K48>-K76 

.L48)-L76 

.M48)-M76 

. N4S)-IM76 

.048)-076 

.P4B)-P76 

\ 

\- 
\- 
\- 
\- 
\- 
\- 

\- 

'CASH   FLOW   FROM 
"YEAR   1 
"YEAR   2 
"YEAR   3 
"YEAR   4 

INVESTMENT 
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Ir83: "YEAR 5 
(3G3: "YEAR 6 
H83: "YEAR 7 
183: "YEAR 8 
J83: "YEAR 9 
1 83: "YEAR 10 
L.83: "YEAR 11 
N83: "YEAR 12 
N83: "YEAR 13 
033: "YEAR 14 
PS3: "YEAR 15 
A35: 'Equipment Purchase 
B85: +B11-B48 
C85: +C11-C48 
DS5: +D11-D4S 
£85: +E11-E48 
F85: +F11-F48 
685: +G11-G4B 
HS5: +H11-H48 
IS5- + 11 1-148 
J85: +J1 1-J48 
KB 5: +! ll-K4a 
1.85: HL11-L4G 
h85 +M11- 1148 
N35: +N11-N48 
085 +011-048 
P85- +P11-P48 
A86 'Equip. Ship. !. Install 
E-:86 +812-849 
C86 +C12-C49 
D86. +D12-D49 
E86 +E12-E49 
F86: +F12-F49 
B86 +G12-G49 
H86. +H12-H49 
186 +112-149 
JS6 +J12-J49 
K86 +K12-K49 
L8& +L12-L49 
M86 +M12-M49 
N86 +N12-N49 
086 : +012-049 
P86 +P12-P49 
A87 : 'Special Tooling 
B87 : +B13-B50 
C87 : +C13-C50 
D87 : +D13-D50 
E87 : +E13-E50 
FB7 : +F13-F50 
G87 : +G13-G50 
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H87: +H13-H50 
187: +113-150 
J87: +J13-J50 
K87: +K13-K50 
LS7: +-L13-L50 
M87: +-M13-M50 
|\I87: +-N13-N50 
087: +-013-050 
PB7: +P13-P50 
ASS: 'Fi xtures 
B88: +B14-B51 
CSS: +C14-C51 
DS8: +D14-D51 
ESS: +E14-E51 
FSS: +F14-F51 
088: +G14-G51 
H8S: +H14-H51 
188: +114-151 
JSS: +J14-J51 
K8S: +K14-KS1 
LS3: +L14-L51 
MBS: +-M14-M51 
N88: +N14-N51 
083: +014-051 
PSB: +P14-P51 
A89: 'Programmi ng 
B89: +B15-B52 
C89: +C15-C52 
089: +D15-D52 
E89: +E15-E52 
FS9: +F15-F52 
G89: +G15-G52 
HS9: +H15-H52 
189: +115-152 
JS9: +J15-J52 
K89: +K15-K52 
LS9: +-L15-L52 
MS 9: +M15-MS2 
NS9: +-N15-N52 
089: +015-052 
PS9: +P15-P52 
A90: 'Supplied &   \ 'later i 
890: +B16-B53 
C90: +C16-C53 
D90 : +D16-D53 
E90: +-E16-E53 
F90: +F16-F53 
G90: +G16-G53 
H90: +H16-H53 
190: +•116-153 

ai 
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J90: 1-J16-J53 
K:90: -il 16--K53 
L90: +L16-L53 
M90: +M16-M53 
Nrj0: +N16-N53 
09 0: +016-053 
P90: +P16-P53 
H91 : ' Eqm pment Maintena 
B91: +B17-B54 
C91: +017-054 
D91 : + D17-D5-1 
E9J : +E17-E54 
F91 : +F17-F5^ 
G9:l ; +G17-G54 
1191 : ■IH17-H5-1 
191. H117-154 
J 9 1 : H J 17 -J54 
191: +K17-K54 
L91 : +L17-L54 
1*191: + M17 -M54 
N9l! +N17-N54 
091 +017-054 
P9l! ■+P17-P54 
A
C
:J 'Equipment Repair 

E92: HBJ8-B55 
C92 +018-055 
D92' +D18-D55 
E92 +E1B-E55 
F92 +F1B-F55 
0C'2 +G1S-G55 
H92 +H18-H55 
192 +118-155 
J92 -tJ18-J55 
K92 •tl 1B-K55 
L92 + L18-L55 
M92 +M18-M55 
N92 +N18-N55 
092 : +018-055 
P92 +P18-P55 
A93 :  'Equipment Overhaul 
B93 ■ +B19-B56 
093 : +019-056 
D93 ■ +019-056 
E93 : +E19-E56 
F93 : +F19-F56 
G93 : +G19-G56 
H93 : +H19-H56 
193 : +119-156 
J93 : +J19-J56 
K93 : +K19-K56 
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L.93 : +L19-L56 
ly193 : ••M-|].9-M56 
N93 : +-N19-N56 
D93 : +019-056 
P93 : +P19-P56 
A94 : 'Facilities Modi-f ical 
B94 : +B20-B57 
C94 : +C20-C57 
D94 : HD20-D57 
E94 : +E20-E57 
F94 : +F20-F57 
G94 : +G20-G57 
H94 ■ +H20-H57 
194 : +120-157 1 

J94 : +J20-J57 
K94 : +K20-K57 

: 

L94 : +L20-L57 
h94 : +M20-M57 
N94 +N20-N57 
094 : +020-057 
P94 • +P20-P57 
A95 : 'Manufacturing Labor 
B95 • +B21-B58 
C95 : +C21-C5S 
D95 • +D21-D58 
E95 : +E21-E5B 
F95 +F21-F5B 
G95 : +G21-G58 
H95 +H21-H58 
195 . +121-158 
J95 +J21-J5a 
K95 +K21-K5S 
L95. +L21-L5S 
M95 +M21-M58 
N95. +N21-N58 
095 +021-058 
P95: +P21-P5B 
A96 'Engineering Labor 
B9(S: +B22-B59 
C96 +C22-C59 
D96: +D22-D59 
E96. 4E22-E59 
F96: +F22-F59 
G96 +G22-G59 
H96: +H22-H59 
196: H122-159 
J96: +J22-J59 
K96: 4 K 22-i:59 
L96: +L22-L59 
M96: + I122-M59 
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N9&; +N22-NS9 
096: +022-059 
P96s +P22--P59 
A97: 'Production Control 
F97: +B23-B60 
C97! +C23-C60 
D97: +D23-D60 
E97: +E23-E60 
F97: +F23-F60 
697: +G23-G60 
H97: +H23-H60 
197: +I23-IoO 
J97: +J23-J60 
K97: +K23-K60 
L97: +L23-L60 
1*197; +M23-M60 
N97: H-N23-N60 
097: +023-060 
P97: +P23-P60 
A9S: 'Shop SuperviEion 
B9S: +B24-B61 
C9S: +C24-C61 
D98: +D24-D61 
£93. +E24-E61 
F98: +F24-F61 
G9B +G24-G61 
H98! +H24-H61 
198 +124-161 
J9G +J24-J61 
K98 +K24-K61 
L98 +L24-L61 
M98 +M24-M61 
N9S: +N24-N61 
098 +024-061 
P98: +P24-P61 
A99 'Material Handling 
B99 +B25-B62 
C99 +C25-C62 
D99 +D25-D62 
E99 : +E25-E62 
F99 +F25-F62 
G99 : +G25-G62 
H99 ■ +H25-H62 
199 ■ +125-162 
J99 : +J25-J62 
K99 : +K25-K62 
L99 : +L25-L62 
M99 : +M25-M62 
N99 : +N25-N62 
099 : +025-062 
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P99: +P25-P62 
A1OC : 'Inspect!on 
B100 : +B26-B63 
C100 : +C26-C63 
D100 : +D26-D63 
El 00 : +E26-E63 
F100 : +F26-F63 
G10C : +G26-G63 
H1 00 : +H26-H63 
I 100 : +126-163 
J100 : +J; 

V6-J63 
K100 : +K: ;6-K63 
LI 00 : +L: 

>6-L63 
M100 : +M2 !6-M63 
Ml 00 : +N2 6-N63 
0100 : +o: 6-063 
P100 : +F2 6-P63 
Al: 'ROBDTICS/FMS INVESTMEN1 
A2: 'DEC I SION MODEL 
H3: ' (Lot us 1-2-3 FLN:RIDM) 
AS: 'OLD METHOD 
B8: "OLD METHOD 
C8: "OLD METHOD 
DS: "OLD METHOD 
EB: "OLD METHOD 
F8: "OLD METHOD 
GS: "OLD METHOD 
HB: "OLD METHOD 
IS: "OLD METHOD 
J8: "OLD METHOD 
K8: "OLD METHOD 
LB: "OLD METHOD 
MSr "OLD METHOD 
N3: "OLD METHOD 
□ 8: "OLD METHOD 
P8: "OLD METHOD 
A9: 'COST ELEMENTS 
B9: "YEAR 1 
C9: "YEAR rs 

D9: "YEAR "T 

E9: 'YEAR 4 
F9: ■YEAR 5 
G9: 'YEAR 6 
H9: 'YEAR 7 
19: 'YEAR 8 
J9: 'YEAR 9 
K9: ' YEAR 10 
L9: 'YEAR 11 
M9: 'YEAR 12 
N9: 'YEAR 13 
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09: 
P9: 
A 1 ] 
A12 
A13; 
A 1 4 
A] 5 
A16 
A1 7 
A 1 S3 
A 1 9 
A 20- 
A21 
A22 
A23 
A24 
A25 
A 2 6 
A27 
A28; 
A29 
A 30 
A31 
A32 
A 3 3 
A3-4 

«._.-,■ 

M 1 
B41 
C41 
D43 
E41 
F41 
G4 J 
H41 
141 
J 4 1 

L4 j 
M41 
N41 
041 
P41 
A43: 
B43 
C43 
D43: 

"YEAR 14 
"YEAR 15 
'Equipment Purchase- 
Equip. Ship. & Install. 
'Special Tool ing 
'Fi xtures 
Programming 
'Supplied S' Material 
E qui pment Maintenance 
'Equipment Repair 
'Equipment Overhaul 
'Facilities riodi f i cati ons 
'Manufacturing Labor 
'Engineering Labor 
Production Control 
'Shop Supervision 
'Material Handling 
' Inspecti on 
' Trai ni ng 
' Inventory Costs 
Scrap ': Rework 
Floor Space Costs 
Other MFG. Overhead Costs 

' Engineeri ng Overhead 
'Administrative Costs 
'Property Taxes 
'Utilities 
'Interest (Cost of borrowed t) 
'Other Expenses 
'Equipment Salvage Value 
'TOTAL COST, OLD METHOD 

eSUM(B37..Bll)-B39 (C2) 
(C2) 
(C2) 
CC2) 
(C2> 
(C2) 
(C2) 
(C2) 
(C2) 
(C2) 
(C2) 
(C2) 
(C2) 
(C2) 
(C2) 

'3SUM (C 
@SUM(D 
©SUM (E 
©SUM (F 
@SUM(G 
@SUM(H 
@SUM(i 
©SUM (J 
(§SUM(K 
©SUM (L 
@SUM(M 
@SUM (N 
@SUM(Q 
@SUM(P 

'7. .Cl 1)-C39 
>7. . Dl 1)-D39 
>7. .Ell>-E39 
37..Fll)-F39 
~7..611)-639 
37. .HI 1)-H39 
37..111>-I39 
Z7..Jll)-J39 
57..Kll)-K39 
37..Lll)-L39 
37..Mll)-M39 
37..Nil)-N39 
37..01l)-039 
37..PI1)-P39 
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G43: ' - - - - - - - - - - - 
H43: ' ----------- 
143! ' - -   ---___. 
J43: '-----_   _ _ _ . 
K43: ' ---------_- 
L43: '  

N43: ' ---------.._- 
043: ' -------_-_._ 
P43: ' - - - 
A45: 'NEW METHOD 
B45: "NEW METHOD 
C45: "NEW METHOD 
D45: "NEW METHOD 
E45: "NEW METHOD 
F45: "NEW METHOD 
G45: "NEW METHOD 
H45: "NEW METHOD 
145: "NEW METHOD 
J45: "NEW METHOD 
K45: "NEW METHOD 
L45: "NEW METHOD 
M45: "NEW METHOD 
N45: "NEW METHOD 
045: "NEW METHOD 
P45: "NEW METHOD 
A46: 'COST ELEMENTS 
B46: "YEAR 1 
C46: "YEAR 2 
D46: "YEAR 3 
E46: "YEAR 4 
F46: "YEAR 5 
G46: "YEAR 6 
H46: "YEAR 7 
146: "YEAR 8 
J46: "YEAR 9 
K46! "YEAR 10 
L46: "YEAR 11 
M46: "YEAR 12 
N46: "YEAR 13 
046: "YEAR 14 
P46: "YEAR 15 
A48: 'Equipment Purchase 
A47: 'Equip. Ship. ?< Install 
A50: 'Special Tooling 
A51: 'Fixtures 
A52: 'Programming 
A53: 'Supplied   ?<   Material 

43 



H ,-J' 'Equi pitieht   Maintenance 
AU^J: 'Equipment   Repair 
A56: 'Equipment   Overhaul 
A57: 'Facilities   Modifications 
A58: 'Manufacturing   Labor 
A59: 'Engineering   Labor 
A60; 'F'roduction   Control 
A61; 'Shop   Supervision 
A62: 'Material    Handling 
A63: 'Inspection 
A6^: 'Training 
A65: 'Inventory Costs 
A66: 'Scrap ?- Rework 
A67: 'Floor Space Costs 
A6S: 'Other MFG. Overhead Costs 
A69: 'Engineering Overhead 
A70: 'Administrative Costs 
A71; 'Property Taxes 
A72: Utilities 
A73: ' Interest (Cost of borrowed :f:> 
A74: 'Other Expenses 
A76: 'Equipment Salvage Value 
A78: 'TOTAL COST, NEW'METHOD 
1378: (C2) ©SUM (B74. . B4B)-B76 
C78: (C2) @SUM(C74..C4S)-C76 
D78: (C2) SSUM(D74..D48)-D76 
E78: (C2) ©SUM(E74..E48)-E76 
F78: (C2) ©SUM(F74..F4B)-F76 
G78: (C2) ©SUM(G74..G48)-G76 
H78: (C2) ©SUIK H74. .H48)-H76 
178: (C2) ©SUM(174..148)-176 
J7C: (C2.) ©EL!M(J74. . J4S)-J76 
K78: (C2) @SUM(K74..K48)-K76 
L7S: <C2) ©SUM(L74,.L4B)-L76 
M7B: (C2) ©SUM (M74. . M48)-M76 
N78: (C2) ©SUM (N74. . N4S)-IM76 
078: (C2> ©SUM(074..048)-076 
P78: (C2) ©SUM(P74..P4B)-P76 
ABO: \- 
B80: \- 
CSO: \- 
DBO: \- 
ESO: \- 
F80: \- 
G80: \-, 
I ICO: \- 
180: \- 
JSO: \- 

LSO: \- 
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MSO: \- 
N80: N- 
080: \- 
P80: \- 
A81: 'CASH FLOW 
B83: "YEAR 1 
C83: "YEAR 2 
D83: "YEAR 3 
E83: "YEAR 4 
F83: "YEAR 5 
G83: "YEAR 6 
HS3: "YEAR 7 
183: "YEAR 8 
J83: "YEAR 9 
K83: "YEAR 10 
L83: "YEAR 11 
M83; "YEAR 12 
N83: "YEAR 13 
083: "YEAR 14 
PS3: "YEAR 15 
A85: 'Equipment 
BS5: +B11-D48 
CSS; +C11-048 
DS5: +D11--D4S 
E85: +E11-E48 
FS5: H-F11-F48 
GS5: +G11-648 
HS5: +H11-H48 
185: +111-148 
J85: +J11-J48 
KS5: +Kll-K4a 
LS5: +L11-L4S 
MBS: +M11-M48 
N85: +N11-N48 
085: +011-048 
P85: +P11-P48 
AS6: 'Equip. Ship. 
BB6: +B12-B49 
C36: +C12-C49 
DB6: +D12-D49 
ES6: +F12-E49 
FB6: +F12-F49 
G86: +G12-G49 
HB6i +H12-H49 
186: +112-149 
J86: +J12-J49 
K86: +K12-K49 
L86: +L12-L49 
hB6: +M12-M49 
N86: +N12-N49 

FROM INVESTMENT 

Purchase 

Instal1, 
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086 ■i012- -049 
PS 6 + P12- -P49 
,, p —, 

'Special Toe 
B87 HB13- -B50 
C87 + C13- -C50 
DS7 +D13- -D50 
ES7 +E13- -E50 
FS7 +F13- -F50 
G87 + G13- -G50 
H87 -iH13- -H50 
187 + 113 -150 
J87 + J13- -JSO 
KS7 +K13- -K50 
LB7 +L13- -L50 
M87 +M13- -M50 
N87 + N13- -N50 
087 + 013- -050 
P87 +P13- -P50 
A89 ' Fixtures 
BBS +B14- -B51 
C8B + C14- -C51 
DSS +D14- -D51 
£88 -I-E14- -E51 
FSB +F14- -F51  • 
G88 + G14- -G51 
HBO +H14- -H51 
IBS + 114- -151 
JSO +J14- -J51 
KBS +K14- -K51 
LBS. 4L1.4- -LSI 
MBS +rii4 -MSI 
NBS. +N14- -NS1 
DOS + 014- -051 
PBB: + P14- -P51 
A89 'Programnn ng 
B89: +B15- -B52 
G89 +C15- -052 
D89. +D15- -D52 
ES9 +E15- -E52 
F39 +F15- -F52 
GB9 + G15- -G52 
HB9 +-H15- -H52 
189 + 115- -152 
J89 +J15- -J52 
K89 + K15- -K52 
L89 + L15- -L52 
MS9 ■ +M15- -M52 
N89 +N15- -N52 
089 ■ +015 -052 
PS9 +P15- -P52 
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A90: 'Supplied ?/ Material 
B90: H-B16-B53 
C90: +C16-C53 
D90: +D16-D53 
E90: +E16-E53 
F90: +F16-F53 
G90: -I-G16-G53 
H90: +H16-H53 
190: +116-153 
J90: +J16-J53 
K90: +K16-K53 
L90: +L16-L53 
M90: +M16-M53 
N90: +N16-N53 
090: +016-053 
P90: +P16-P53 
A91: 'Equipment Maintenan 
B91: +B17-B54 
C91: +C17-C54 
D91: +D17-D54 
E91: +E17-E54 
F91: +F17-F54 
G91: +G17-G54 
H91: +H17-H54 
191: +117-154 
J91 : +J17-J54 
K9l! +K17-K54 
L91: +L17-L54 
M91: +M17-M54 
N91: +N17-N54 
091: +017-054 
P91: +P17-P54 
A92: 'Equipment Repair 
B92: +B18-B55 
C92: +C18-C55 
D92: +D18-055 
E92: +Eia-E55 
F92: +F1B-F55 
G92: +618-655 
H92: +H18-H55 
192: +118-155 
J92: +J18-J55 
h.92: +K18-K55 
L92: +L18-L55 
M92: +M18-M55 
N92: +N18-N55 
092: +018-055 
P92: +P1B-P55 
A93: 'Equipment Overhaul 
B93: +B19-B56 
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C?3: +C19~C5& 
D93: +D19-D56 
E93: +E19-E56 
F93: H-F19-F56 
G93: +G19-G56 
H93: +H19-H56 
193: +119-156 
J93: +JI9-J56 
K93: H|.:19-K56 
L93: +L19--L56 
Ii93: -II119-M56 
N93: HN19-N56 
G93: -1-019-056 
P93: +P19-P56 
A94: 'FaciiitieE Modification! 
B94: +B20-B57 
C94: +C20-C57 
D94: +D20-D57 
E94: +E20-E57 
F94: +F20-F57 
G94: +G20-G57 
H94: +H20-H57 
194: +120-157 
J9^: +J20-J57 
K94: +K20-K57 
L94: +L20-L57 
M94: +M20-M57 
N94: +N20-N57 
094: +020-057 
P94: +P20-P57 
A95: ' Manu-factaring Labor 
B95: +B21-B58 
C95: +C21-C5B 
D95: +D21-D58 
E95: +E21-E5a 
F95: +F21-F58 
G95: +G21-G58 
H95: +H21-H58 
195: +121-158 
J95: +J21-J58 
K95: +K21-K58 
L95: +L21-L58 
1*195: +M21-M58 
N95: +N21-N5B 
D95: +021-058 
P95: +P21-P58 
A96: 'Engineering Labor 
B96: +B22-B59 
C96: +C22-C59 
D96: +D22~D59 
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E96: +E22-E59 
F96: +F22-F59 
(396: +B22-S59 
H96: +H22-H59 
196: +122-159 
J96: +J22-J59 
K96: +K22-K59 
L96: +L22-L59 
M96: +M22-M59 
N96: +N22-N59 
096: +022-059 
P96: +P22-P59 
H97: 'Production Control 
B97: +B23-B60 
C97: +C23-C60 
D97: +D23-D60 
E97: +E23-E60 
F97: +F23-F60 
G97: +G23-G60 
H97: +H23-H60 
197: +123-160 
J97: +J23-J60 
K97: -i K23-K60 
L97: +L23-L60 
M97 +M23-M60 
N97 +N23-N60 
097 +023-060 
P97 +P23-P60 
A9a :  Shop Supervision 
B9B . +B24-B61 
C9B : +C24-C61 
D98 . +D24-D61 
E9S : +E24-E61 
F9S • +F24-F61 
G9B : +G24-G61 
H9S +H24-H61 
198 : +124-161 
J98 . +J24-J61 
K98 : +K24-K61 
L9B : HL24-L61 
M98 : +M24-M61 
N9B : +N24-N61 
098 : +024-061 
P98 : +P24-P61 
A 99 : 'Material Handling 
B99 : +B25-B62 
099 : +C25-C62 
D99 : +D25-D62 
E99 : +E25-E62 
F99 : +F25-F62 
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G99:    +625-662 
1-199:    H 

199: 
J99:    +J25-J62 
K99:    +K25-K62 
L99:    +-L.25-L62 
M99:    +t125-M62 
N99:    +N25-N62 
099:    -1-025-062 
P99:    +P25-P62 
A100;    'Inspection 
El 00:    +B26-B63 
ClOO: +026-063 
D100: +D26-D63 
El 00: +E26-E63 
F100: +F26-F63 
0100: +026-063 
HI 00: +M26-H63 
1100: +126-163 
J100: +J26-J63 
K100: +K26-K63 
LI 00: +L26-L63 
HI 00: +M26-M63 
N100: +N26-N63 
0100: +026-063 
Pi 00: -r,26-P63 
Al:  ' ROBOT1CS/FMS INVESTMENT 
A2:  'DECISION MODEL 
A3;  '(Lotus 1-2-3 FLN:RIDM) 
A8:  'OLD METHOD 
BE: "OLD METHOD 
OS: "OLD METHOD 
DS: "OLD METHOD 
E8: "OLD METHOD 
F8: "OLD METHOD 
68: "OLD METHOD 
H8: "OLD METHOD 
IS: "OLD METHOD 
J8: "OLD METHOD 
K8: "OLD METHOD 
L8: "OLD METHOD 
MB: "OLD METHOD 
NB: "OLD METHOD 
08: "OLD METHOD 
P8: "OLD METHOD 
A9:  'COST ELEMENTS 
B9: "YEAR 1 
C9: "YEAR 2 
D9: "YEAR 3 
E9: "/EAR 4 
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F9i 
G9: 
H?; 
19: 
J?: 
K9: 
L9: 
M9: 
N9« 
09: 
P9: 
All 
A12: 
Ai: 
A14: 
A15 
A16: 
A17: 
A181 
A19: 
A20: 
A21 
A22: 
A 23: 
A24; 
A2! 
A26: 
A27: 
A23: 
A29: 
A30: 
A31 
A32: 
A33: 
A34: 
A3; 
A36: 
A37: 
A39: 
A41: 
B41 
C41 
D41: 
E41 
F41 
G41 
H41 
141 
J41 
K41: 

'YEAR 
'YEAR 
'YEAR 
'YEAR 
'YEAR 
'YEAR 
'YEAR 
'YEAR 
'YEAR 
'YEAR 
'YEAR 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

'Equipment Purchase 
'Equip. Ship. ?•: Install. 
'Special Tooling 
' Fi ;;ture5 
'Programmi ng 
'Supplied ?: Material 
'Equipment Maintenance 
'Equipment Repair 
'Equipment Overhaul 
'Facilities Modi+ications 
'Manufacturing Labor 
'Engineering Labor 
'Production Control 
Shop Supervision 
'Material Handling 
'Inspecti on 
'Trai ning 
'Inventory Costs 
'Scrap ?< Rework 
'Floor Space Costs 
'Other MFG. Overhead Costs 
'Engineering Overhead 
'Administrative Costs 
'Property Taxes 
'Utilities 
'Interest (Cost 
'Other E;;penses 
'Equipment Salvage Value 
'TOTAL COST, OLD METHOD 
(C2) eSUM(B37..Bll)-B39 
(C2) @SUM(C37..Cll)-C39 
(C2) @SUM(D37..Dll)-D39 
(C2) @SUM(E37. .E11)-E39 
(C2) (SSUM(F37. .Fll ) -F39 
(C2) @SUM(G37..Gll)-639 
(C2) («!SUM(H37, .Hll )-H39 
(C2) @SUM(I37. . II1)-I39 
(C2) eSUM(J37. .Jll)-J39 
(C2) eSUM(K37..Kll)-K39 

o-f borrowed *) 
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L 11 
M'i ] 
N41 
041 
P41 

(C2) 
(C2) 
( £ 2) 
(C2) 
(C2> 

©3LII-I(L37 
@SUM(li37 
I5SUI1 (M37 
©SUM(037 
@SUM(P37 

LID -L39 
MilJ-M39 
Nll)-N39 
Oil)-039 
Pll)-P39 

B43 
043 
ID 4 3 
E43 
F43: 
G43: 
H43 
143 
J43 
i<4; 
L43: 
M43i 
IM43 
043 
P43 
A45; 
B45 
045 
D45 
E45: 
P45; 
G45i 
H4b! 

J45 
K45 
L45 
M45 
N45 
D45 
P45! 
A4< 
E:46: 
C46! 
D46 
EA6 
F46i 
G46: 
H46: 
146: 
J46: 
K46! 
L46: 
M46! 

' NEW 
"NEW 
"NEW 
"NEW 
"NEW 
"NEW 
"NEW 
"NEW 
': NEW 
"NEW 
"NEW 
"NEW 
"NEW 
"NEW 
"NEW 
"NEW 
'COST 
"YEAR 
"YEAR 
"YEAR 
"YEAR 
"YEAR 
"YEAR 
"YEAR 
"YEAR 
"YEAR 
"YEAR 
"YEAR 
"YEAR 

METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
ELEMENTS 
1 

4 
5 
6 
7 
8 
9 
10 
11 
12 
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N46: "YEAR 13 
046: "YEAR 14 
P46: "YEAR 15 
A4S: 'Equipment Purchase 
A49:  'Equip. Ship. ?•■: Install. 
A50:  'Special Tooling 
A51:  'Fixtures 
A52: 'Programming 
A53: 'Supplied 8< Material 
A54: 'Equipment Maintenance 
A55:  'Equipment Repair 
A56:  'Equipment Overhaul 
A57:  'Facilities Modifications 
ASS:  'Manufacturing Labor 
H59:  'Engineering Labor 
A60: 'Production Control 
A61:  'Shop Supervision 
A62: 'Material Handling 
Afc3: 'Inspect!on 
A64:  'Training 
A65:  'Inventory Costs 
A66! 'Scrap & Rework 
A67:  Floor Space Costs 
A68: 'Other MFG. Overhead Costs 
H69: 'Engineering Overhead 
A70: 'Administrative Costs 
A71:  'Property Ta;;es 
A72: 'Utilities 
A73: 'Interest (Cost of borrowed i) 
A74: 'Other Expenses 
A76:  'Equipment Salvage Value 
A7S:  'TOTAL COST, NEW METHOD 
B78:  (C2> @SUM(B74..B48)-B76 
078:  (C2) ©SUM(074..048)-076 
D78: (C2) ©SUM(D74,.D48)-D76 
E78:  (02) ©SUM(E74..E48)-E76 
F78:  (02) ©SUM (F74.\. F4B>-F76 
078:  (02) ©SUM(G74..048)-076 
H78:  (02) ©SUM(H74..H48)-H76 
178: (C2) ©SUM(174..148)-176 
J78:  (02) @SUM(J74..J4B)-J76 
K78:  (02) ©SUM(K74..K48)-K76 
L7a:  (02) ©SUM(L74..L48)-L76 
M78:  (02) ©SUM(M74..M48)-M76 
N7S:  (C2) ©SUM(N74..N48)-N76 
078:  (02) ©SUM(074.,048)-076 
P7S:  (02) ©SUM(P74..P48>-P76 
A80: \- 
B80: \- 
caos  \- 
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DB .1) \- 
E80 
F80 
BBO 

V- 
\ — 
s - - 

HBO \ ■"■ 

180 \- 
J80 \ - 
KBO. 
LSO 
M80. c: 
N80. \- 
080: \- 

PSO: \- 

AS1; 'CAS- FLOW FROM INVESTMENT 
BS3: 
C83: 

"YEA? 1 
"YE^=. 2 

D83: "YEAR 3 
E83 
F33: 

"YEAF 4 
"YEA= 5 

G83 "YEA" 6 
H8 
IB 

T 

_'. 
"YEA- 7 
'■YEA- 8 

JB T "YEA- 9 
KB ? "YE-- 10 
LS 
MB 

-' "YEAF 11 
• "YEA- 12 

N8 
DB 3 

"YEA= 13 
"YEA- 14 

P83 "YEAR 15 
AB5 
B85 

'Equipment Purchase 
+B11-B48 

C35 +C11-C4B 
DBS: 
EB5 

+D11-D4B 
+E11-E48 

F85: +F11-F48 
GS5 
H85: 

+811-348 
+Hi:-H4B 

IB5 +111-148 
JS5. +J11-J48 
K85 +K11-K48 
L85. +L11-L48 
MB5 
NB5 

+M11-M4B 
+N11-N48 

0B5 -Oil-048 
PS5 +P11-P48 
AB6 
BB6, 

: 'Equip. Ship. ?< Install. 
: +B12-B49 

C86 : +C12-C49 
D86 : +D1I-D49 
E8 6 : +E12-E49 
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F86: +F12-F49 
G86: ••1-812-649 
H86: +H12-H49 
186: +112-149 
J86: +J12-J49 
K86: +K12-K49 
L86: +L12-L49 
1-186: +-M12-M49 
N86: +N12-N49 
086: +012-049 
P86: +P12-P49 
A87: 'Special Tool ing 
B87: +B13-B50 
C87: +C13-C50 
D87: +D13-D50 
E87: +E13-E50 
F87: +F13-F50 
G87: +813-850 
HS7: +H13-H50 
187: +113-150 
JS7: +J13-J50 
K87: +I<13-K50 
L87: +L13-L50 
MS7 +M13-M50 
NS7. +N13-N50 
087 +013-050 
P87 +P13-P50 
A8a : 'Fixtures 
esa : +B14-B51 
CSS : +C14-C51 
DBS ■ +D14-D51 
ESS : +E14-E51 
F88 • +F14-F51 
GGB : +814-851 
HSS : +H14-H51 
i as : +114-151 
J8B : +J14-J51 
KS8 : +K14-K51 
LBS : +L14--L51 
M8S : +M14-M51 
N88 : +IM14-N51 
083 : +014-051 
P88 : +P14-P51 
A89 : 'Programming 
B89 : +B15-B52 
C89 : +C15-C52 
DS9 : +D15-D52 
E89 : +E15-E52 
FB9 : +F15-F52 
G39 : +815-852 
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H09 +H15-HS2 
189 : +115-152 
J89 +J15-J52 
1:89 : H-K15-K52 
L09 •+L15-L52 
MB 9 +M15-M52 
N89 +N15-N52 
0S9 : +015-052 
P89 +P15-P52 
A90 Supplied ! < Material 
B90 +B16-B53 
C90 +C16-C53 
D90 +D16-D53 
E90 • +E16-E53 
F90 +F1(L-F53 
G90 ■ +G16-G53 
H90 +H16-H53 
190 • +116-153 
J90 +J16-J53 
K90 : +K16-K53 
L90 +L16-L53 
M90 +t1l6-M53 
N90 +N16-N53 
090 +016-053 
P90 +P16-P53 
A91 'Equipment Mai ntenan 
E91 +B17-B54 
C91 +C17-C54 
D91. +D17-D54 
E91 +E17-E54 
F91 +F17-F54 
G91 +G17-654 
H7] •+H17-H54 
I 9 1 +117-154 
J91 +J17-J54 
K9 1 +K17-K54 
L91 +L17-L54 
M91 +M17-M54 
IM91 +N17-N54 
091 +017-054 
P91 +P17-P54 

1 

A92 : 'Equipment Repair 
B92 . +B18-B55 
C92 : +C18-C55 
D92 ■ +D18-D5S 
£92 : +E18-E55 
F92 : +F18-F55 
G92 : +618-G55 
H92 . +H18-H55 
192 : +118-155 
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J92: +J1S-J55 
K92: +K1B-K55 
L92: +L18-L55 
M92: +ril8-M55 
N92: +Nia-N55 
092: +018-055 
P92: H-P18-P55 
A93: 'Equipment Overhaul 
B93: +E19-B56 
C93: +C19-C56 
D93: +D19-D56 
E93: +E19-E56 
F93: +F19-F56 
G93: +619-556 
H93: +H19-H56 
193: +119-156 
J93: +J19-J56 
K93: +K19-K56 
L93: +L19-L56 
M93 +M19-t156 
N93: +N19-N56 
093 +019--D56 
P93. +P19-P56 
A94 Facilities Modi-fica 
B94 +B20-B57 
C94 • +C20-C57 
D94 +D20-D57 
E94 : +E20-E57 
F94 . +F20-F57 
G94 : +G20-G57 
H94 . +H20-H57 
194 : +120-157 
J94 . +J20-J57 
K94 : +K20-K57 
L94 : +L20-L57 
M94 : +M20-M57 
N94 : +N20-NS7 
094 : +020-057 
P94 : +P20-P57 
A95 : 'Manufacturing Labor 
B95 : +B21-B58 
C95 : +C21-C58 
D95 : +D21-D58 
E95 : +E21-E5S 
F95 : +F21-F58 
G95 : +G21-G5B 
H95 : +H21-H5a 
195 : +121-158 
J95 : +J21-J5S 
K95 : +K21-K58 
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L95 :    +L2i-L5S 
1-195 .    +.|*i2i-M5S 
N95 .   +|M2l~N5a 
095 :    -+021-058 
P95 :    +P21-P58 
A96 :     'Engineering   Labor 
B96 :    +B22-B59 
C96 :    +C22-C59 
D96 :    +D22-DS9 
E96 :    +E22-E59 
F9fc +F22-F59 
896 :    +822-059 
H96 +H22-H59 
196 :    +122-159 
J96 +J22-J59 
K96 +K22-K59 
L96 +-L22-L59 
1-196 +M22-M59 
N96 +-N22-N59 
096 +022-059 
P96: +P22-P59 
A 97 'Production   Control 
B97: +B23-B60 
C97 +C23-C60 
D97: +D23-D60 
E97 +E23-E60 
F97: +F23-F60 
G97. +B23-B60 
H97: +H23-H60 
197. +I23-I60 
J97: +J23-J60 
K97: +K23-K60 
L97: +L23-L60 
M97: +M23-M60 
N97: +N23-N60 
097: +023-060 
P97: +P23-P60 
A93: 'Shop   Supervision 
B98: +B24-B61 
C98. +C24-C61 
D98: +D24-D61 
E9S. +E24-E61 
F98: +F24-F61 
G98: +-G24-B61 
H98: +H24-H61 
198: +124-161 
J98: +J24-J61 
K98: +K24-K61 
L9B: +L24-L61 
M98: +M24-M61 
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A101: "Trai ning 
B101 : +B27-B64 
C101: +C27 C64 
D101: +D27-D64 
E101: +E27-E64 
F101: +F27-F64 
6101: +G27-664 
HI 01: +H27-H64 
1101: +127-164 
J 101: +J27-J64 
K101: +K27-K64 
L101: +L27-L64 
M101: +M27-M64 
N101: +N27-N64 
D101: +027-064 
P101: +P27-P64 
A102: 'Inventory Costs 
B102: +B2a-B65 
C 1 02: +C28-C65 
D102: +D2S-D65 
El 02: +E28-E65 
F102: +F2a-F65 
G102: +G28-B65 
HI 02: +H28-H65 
1102: +128-165 
J102: +J28-J65 
K1 02: +L2S-K65 
LI 02: +L28-L65 
M102: +M28-M65 
N1 02: +N28-N65 
01 02: +028-065 
PI 02: +P2S-P65 
A103: 'Scrap 5y. Rework 
B103: +B29-B66 
C 103: +C29-C66 
D103: +D29-D66 
E 103: +E29-E66 
F 1 03: +F29-F66 
G103: +G29-B66 
H1 03: +H29-H66 
1103: +129-166 
J103: +J29-J66 
K103: +K29-K66 
LI 03: +L29-L66 
M103: +M29-M66 
N103: +N29-N66 
D103: +029-066 
P103: +P29-P66 
A10-1: 'Floor Space Cost e 
El 04: +B30-B67 
C104: +C30-C67 
D104: +D30-D67 
El 04: +E30-E67 
F104: +F30-F67 
Bi04: +G30-567 
HI 04: +H30-H67 
1 104; •» 130-167 
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JIO^!: +J30-J67 
K104: +K30-K67 
L104: +L30-L67 
Ml 04: +M30-M67 
N104: +N30-N67 
0104: 1030-067 
PI 04: +P30-P67 
A105: 'Other MFG. Overhead Costs 
BIOS: +B31-B68 
C105: +C31-C68 
D105: +D31-D68 
El05: +E31-E6a 
F105; +F31-F68 
G105: +G31-G6B 
HI 05: +H31-H6S 
1105: +131-168 
J105: +J31-J68 
K105: +K31-K6S 
LI 05: +L31-L68 
Ml 05: +M31-M68 
N105: +N31-N6a 
0105: +031-068 
PI 05: +P31-P6B 
Ai06: 'Engineering Overhead 
B106: +B32-B69 
C106: +C32-C69 
D106: +D32-D69 
El 06: +E32-E69 
F106: +F32-F69 
G106: +G32-G69 
HI 06: +H32-H69 
1106: +132-169 
J106: +J32-J69 
K106: +K32-K69 
LI06: +L32-L69 
Ml 06: +M32-M69 
N106: +N32-N69 
0106: +032-069 
PI 06: +P32-P69 
A107: 'Administrative Costs 
B107: +B33-B70 
C107: +C33-C70 
D107: +D33-D70 
El 07: +E33-E70 
F107: +F33-F70 
G107: +G33-G70 
HI 07: +H33-H70 
1107: +133-170 
J107: +J33-J70 
K107: +K33-K70 
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LI 07: +L33-L70 
M107: +M33-M70 
N107: +N33-N70 
0107: +033-070 
P107: +P33-P70 
A108: 'Property 
B108: +E34-B71 
C108: +C34-C71 
D10S: +D34-D71 
El OS: +E34-E71 
F10S: +F34-F71 
G108: +G34-G71 
H1 OS: +H34-H71 
11 OS: +134-171 
J10S: +J34-J71 
K108: +K34-K71 
LI OS: +L34-L71 
M108: +M34-M71 
N10S: +N34-N71 
01 OS +034-071 
PI OS: ■+P34-P71 
A1 09 'Utilities 
B109: +B35-B72' 
C109 +C35-C72 
D109. +D35-D72 
El 09 +E35-E72 
F109 +F35-F72 
G109 : +G35-G72 
HI 09 +H35-H72 
11 09 : +135-172 
J 109 +J35-J72 
K109 : +K35-K72 
L109 +L35-L72 
M109 : +H35-M72 
N109 : +N35-N72 
0109 : +035-072 
P1 09 : +P35-P72 
A1 1 0 : 'Interest 
B110 : +B36-B73 
C110 : +C36-C73 
DUO • +D36-D73 
El 10 : +E3fc-E73 
F1 1 0 : +F36-F73 
B110 : +836-673 
H110 : •+H36-H73 
1110 : +136-173 
J 110 : +J36-J73 
K110 : +K36-K73 
L110 : +L36-L73 
HI 10 : +M36-M73 

Taxes 

(Cost   o-F   borrowed   $■) 
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N110: +N36-N73 
DUO: +036-073 
P110: H-P36-P73 
A1 1 1 : Other E; penses 
Bill: +B37-B74 
C 111: +C37-C74 
Dill: HD37-D74 
Elll: + E37--E74 
Fill: +F37-F74 
Bill: +G37-G74 
Hill: +H37-H74 
1111: +137-174 
Jill: +J37-J74 
K 111: +K37-K74 
Llll: +L37-L74 
Mill: +ri37-M74 
N111: +N37-N74 
0111: +037-074 
Pill: +P37-P74 
A11 3: 'Equipmen t Salv. 
E1 1 3: +B76-E39 
C113: +076-039 
D1 13: +D76-D39 
El 13: +E76-E39 
F113: +F76-F39 
B113: +G76-G39 
H113: +H76-H39 
1113: H 176-139 
J 1 1 3: +J76-J39 
K113: +K76-K39 
L 113: +L76-L39 
M113: +I176-M39 
N1 1 3: +N76-N39 
01 13: +076-039 
P1 13: +P76-P39 
A115: 'NOMINAL CASH PL 
B115: (02) +B41 -B78 
C115: (C2) +041 -078 
D115: <C2) +D41 -D78 
El 15: (02) +E41 -E78 
FllSs (C2) +F41 -F78 
G1 15: (02) +G41 -G78 
H1 15: (02) +H41 -H78 
1115: (02) +141 -178 
J115: (C2) +J41 -J78 
K115: (02) +K41 -K7S 
L115: (C2) +L41 -L78 
Ml 15: (02) +M41 -M78 
N115: (02) +N41 -N7S 
0115: (02) +041 -078 

nge   Value 

(NOP) 
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Pllb: 
A117: 
Ed 17: 
C117: 
D117 
E117: 
F117: 
G117: 
H117! 
1117: 
J 117: 
K117: 
L117: 
Mil' 
N117: 
0117: 
P117! 
A118; 
A119: 
A122: 
B122: 
tl2 
D122; 
El 22 
F122 
G 122: 
HI 22: 
1122 
J12 
K122 
LI 22: 
l'l 1 2: 
Ml 22: 
D12: 
PI 22: 
A123- 
B123 
C 1 23 
D123: 
E12; 
F12: 
(312: 
H123: 
1123: 
J12: 
K123 
LI 23 
Ml 23 
N123: 
0123: 

(c: 
\- 
\- 
\- 

\-- 
\- 
\- 
\~ 
\- 
\- 
\- 

:>  +P4i-P7a 

PRODUCTION   QUANTITY   ADJUSTMENT 
(BEFORE   TAX) 
PRODUCTION QUANTITY, OLD 
OLD METHOD 

METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD . 
METHOD 
METHOD 
METHOD 

'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
'OLD 
' OLD 
'OLD 
'OLD 
'OLD 
'OLD 
METHOD 
'YEAR 1 
'YEAR 2 
■YEAR 3 
'YEAR 4 
'YEAR 5 
'YEAR 
'YEAR 
'YEAR 
'YEAR 
'YEAR 
'YEAR 
' YEAR 
'YEAR 
' YEAR 

6 
7 
8 
9 
10 
11 
12 
13 
14 
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PI 23 : "YEAR 15 
A125 :  'GROSS ANNUAL THROUGHPUT (G 
A127 >    ' ITEM A 
A 128 ITEM B 
A129 ' ITEM 0 
A13 ] :  'AVERAGE COST PER UNIT(CPU) 
B1 3 1 (C2) +B41/+B125 
C131 :  (C2) +C41/+0125 
D131 (C2> -I-D41./+D125 
El 31 (G2) +E41/+E125 
F 1 31 (C2) +F41/+F125 
G 1 31 :  (C2) +G41/+G125 
H 1 31 (02) +H4 1/+H125 
1131 ;  (C2) +I41/+I125 
J131 (C2) +J41/+J125 
K131 ■  (02) +K41/+K125 
L 1 31 (02) +L41/+L125 
M131 (02) H-M41/+M125 
NISI; (02) +N41/H-N125 
0131. (02) +041/+012S 
P 131: (02) +P41/+P125 
A133 \  - 
B133: \  - 
C133 \  - 

D133! — 
El 33 \ 
F133: \ 
G133. \  - 
H133: \  - 
1133: \ 
JJ.33: \  — 
K133! \  — 
L133: \  - 

M133: \  - 
N133: \  - 
D133: \  - 
P133: \  - 
A135: 'PRODUCTION QUANTITY, NEW 
B135: " NEW METHOD 
C135: "NEW METHOD 
D135: "NEW METHOD 
E135: "NEW METHOD 
F135: " NEW METHOD 
G135: "NEW METHOD 
H135: "NEW METHOD 
1135: "NEW METHOD 
J135: "NEW METHOD 
ri35: "NEW METHOD 
L135: "NEW METHOD 
11135: "NEW METHOD 

(GAT) 
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N135: "NEW METHOD 
0135: "NEW METHOD 
P135: "NEW METHOD 
A136: 'METHOD 
B136: "YEAR 1 
C136: "YEAR 'n 

D136: "YEAR 2 
El 36: " YEAR 4 
F136: "YEAR 5 
G136: " YEAR 6 
H136: "YEAR 7 
1136: "YEAR S 
J 136: "YEAR 9 
K136: "YEAR 10 
LI 36: "YEAR 11 
M136: "YEAR 12 
N136: "YEAR 13 
0136: "YEAR 14 
P136: "YEAR 15 
A138: GROSS ANNUAL THROUGHPUT (G 
A140: 

1 
ITEM A 

A141: ' ITEM E 
A142: ' ITEM C 
A144: 'AVERAGE COST PER UNIT(CPU) 
B144; (C2) +-B78/+B13B 
C144: (C2) +-C73/+C13S 
D144: (C2) fD7B/+D138 
El 44: (C2) <-E78/+E138 
F144: CC2) ^F78/+F13B 
0144: (C2) +-G78/+G13B 
HI 44: (.02) tH7B/+H13B 
1144: (C2) *-178/ +1138 
J144: (C2) I-J78/+J138 
K144: (C2> •■K78/+K138 
L144: (C2> t-L7B/+L138 
Ml 44: (C2> *-M78/+M138 
N144: (C2) +N78/+N138 
0144: (C2) t-07B/ + 0138 
PI 44: (C2) - t-P78/+P13B 
A146: \- 
B146: \- 
C146: \- 
D146: \- 
E146: \- 
ri46: \- 
G146: \- 
HI 46: \- 
1146: \- 
J146: \- 
l; 146: \- 
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L1 ^16: 
M n 6: 
N146: 
0146 
PI 46: 
A147: 
A14B: 
B1511 
C151 
D151 
E151 
F151 
G151 
HI 51 
1151 
J151 
K151 
L151 
M151 
N1 51 
0151 
P151 
A15 3: 
B15 
C15 
D153: 
E153 
FIS: 
G15" 
HIS; 
I 153i 
J 1 53 
I 153 
LI 53 
Ml 53 
N153 
0153 
P153 
A155: 
B155: 
0155- 
D155 
El 55 
F155 
G155 
H155 
1155 
J155 
K155 
L155 

QUANTITY ADJUSTMENT RESULTS 
AS COMPARED TO OLD METHOD 

\- 

\- 
' PRODUCTION 
'NEW METHOD 
"YEAR 1 
"YEAR 2 
"YEAR 3 
"YEAR 4 
"YEAR 5 
"YEAR 6 
"YEAR 7 
"YEAR 8 
"YEAR 9 
"YEAR 10 
"YEAR 1 1 
"YEAR 12 
"YEAR 13 
"YEAR 14 
"YEAR 15 
'CHANGE IN GROSS THROUGHPUT 
+B138-B125 
+C138-C125 
+D13S-D125 
+E13B-E125 
+F13B-F125 
+G138-G125 
+H13S-H125 
^I13S-I125 
+J]38-J125 
+ia38-l<125 
+L138-L125 
+M138-M125 
+N138-N125 
+0138-0125 
+P138-P125 
'•/. CHANGE IN GROSS THROUGHPUT 
(PI) +B153/B125 
CP1) +C153/C125 
(PI) +D153/D125 
(PI) +E153/E125 
(PI) +F153/F125 
(PI) +G153/G125 
(PI) +H153/H125 
(PI) +1153/1125 
(PI) +J153/J125 
(PI) +K153/K125 
(PI) +L153/L125 
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M155: 
N155: 
0155: 
PI 55: 
A157: 
B157: 
C157: 
D157: 
E157: 
F157: 
(3157: 
H157: 
1157: 
J157: 
K j 57: 
L157: 
Ml 57: 
N157: 
0157: 
P157: 
A159: 
B1 59: 
C159: 
D159: 
El 59: 
F159: 
G159: 
HI 59: 
1159: 
J159: 
K159: 
L159: 
Ml 59: 
N159 : 
0159: 
PI 59: 
A161: 
B 161: 
C161: 
D161: 
E161: 
F161: 
6161: 
H161: 
1161: 
J161: 
K161: 
L161: 
M161: 
N161: 

PI) 
PI) 

+M153/Ml25 
+N153/N125 
+01', '012^ PI) 

PI) +P153/P125 
CHANGE IN PRODUCTION COST/UNIT 
C2) +B144-B131 
C2) +C144-C131 
C2) +D144-D131 
C2) +E144-E131 
C2) +F144-F131 
C2) +G144-G131 
C2) +H144-H131 
C2) +1" 144-1131 
C2) +J144-J131 
C2) +K144-K131 
C2) +L144-L131 
C2) +M144-M131 
C2) +N144-N131 
C2) +0144-0131 
C2) +P144-P131 
7. CHANGE IN PROD COST/UNIT 
PI) (+B157/B131) 
PI) (+C157/C131) 
PI) (+D157/D131) 
PI) (+E157/E131) 
PI) (+F157/F131) 
PI) (+B157/G131) 
PI) (+H157/H131) 
PI) (+1157/1131) 
PI) (+J157/J131) 
PI) C+K157/K131) 
PI) (+L157/L131) 
PI) (+M157/M131) 
PI) (+N157/N131) 
PI) (+0157/0131) 
PI) (+P157/P131) 
CASH FLOW AFTER ADJUSTMENT 
C2) -1*(+B138*B157) 
C2) -1«(+C138*C157) 
C2) -1*(+D138*D157) 
C2) -1*(+E13S*E157) 
C2) -1*(+F13B*F157) 
C2) -1*(+G13S*G157) 
C2) -l*-(+H138*H157) 
C2) -1*(+1138*1157) 
C21 -1*(+J138*J157) 
C2) -1*(+K 138*1;: 157) 
C2) -1*(+L138*LT57) 
C2) -1*(+M138*M157) 
C2) -1*(+N138*N157) 
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D161 :  (C2) -1» (+013 8*0157) 
P161 : (C2) 1*(+P138*P157) 
A162 :  'FROM CHANGE IN PROD QUANTITV 
A164 \- 
D164 : \ - 
C164 \- 
D16A : \ - 
E16A \- 
F164 : \- 
G164 \- 
H164 • \- 
1164 \- 
J164 \- 
I.:i64 \- 
Ll 64 \ — 

Ml 64 \- 
N164 V- 
D 1 64 \- 
PI 64 \ _ 

A165 'ADJUSTMENT FOR CHANGES IN 
A166 'QUALITY OR VALUE ADDED 
B168 " YEAR 1 
C16S "YEAR O 

0163 "YEAR "T 

E1 68 " YEAR 4 
F16B "YEAR 
G168 "YEAR 6 
HI 68 "YEAR 7 
I 168. "YEAR 8 
J163 "YEAR 9 
K16S: " YEAR 10 
L16S " YEAR 11 
11168: "YEAR 12 
Ml 68. "YEAR 13 
0168: "YEAR 14 
P16S: "YEAR 15 
A170: 'CHANGE IN VALUE ADDED PER 
A171: 'UNIT AT THE WORK STATION 
A172: 'UNDEF \   NEW METHOD 
A174- ' CASH FLOW IMPACT OF VAL ADDE 
B174: (C2) +8170*6138 
C174: (C2) +C170*C1 33 
D174: (C2) +D170*D1 38 
El 74: (C2) +E170*E1 38 
F174: (C2) ^ ■F170*F3 38 
G174 (C2) +G170*61 38 
H174: (C2) +H170*H1 38 
1174 (C2) +1170*11 38 
J 17 4: (C2) H •ai70*Jl 38 
K174 (C2) +K170»K1 38 
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LI 74 : (C2) 
Ml 74 : (C2) 
N174 : (C2) 
0174 : (C2) 
PI 74 :  (C2> 
A176 :  'CAS 
Ei 176 ■  (CD 
C176 :  (CD 
D176 (CD 
E176 :  (CD 
F176 (CD 
(3176 (CD 
HI 76 (CD 
1176 (CD 
J176 (CD 
K176 (CD 
LI 76 (Cl ) 
Mi 76 (CD 
N176 (CD 
0176 (Cl ) 
PI 76 (CD 
A17S ' CUM 
B178; (Cl) 
C17S (Cl ) 
D178. (CD 
E17E! (CD 
F178: (CD 
G17S (Cl > 
LIDS: (CD 
IDS. (CD 
J17S: (CD 
K17S. (CD 
L178r (CD 
Mi78: (CD 
N178: (Cl) 
0178: (C1 ) 
PI 78: (CD 
A179: \  

B179: \- 
C179: \ — 
D179: \- 
El 79; \ - 
PI 79: \- 
G179: \- 
H179: \- 
T 179: \ — 
J179; \   

1 "179: \~ 
LI 79: \ - 
11179: \- 

+L170*L138 
+M170*M13a 
+Ni70»N138 
+0170*0138 
+P170*PI 38 

CASH FLOW, VAL 
+B174+B161 
+C174+C161 
+D174+D161 
+E174+E161 
+F174+P161 
+Gi74+G161 
+H174+H161 
+1174+1161 
+J174+J161 
+K174+K161 
+L174+L161 
+M174+M161 
+N174+N161 
+0174+0161 
+P174+P161 
CASH FLOW, 
+B176 
©SUM(B178,0176) 
@SUM (C17S,D176) 
@SUM(D17S,E176) 
@SIJM(E178,F176) 
@SUM(F178,8176) 
@SUM(G178,H176) 
@SUM(H17S,I176) 
@SUM(I17S,J176) 
@SUM(J178,K176) 
@SUM(K178,L176) 
©SUM(L17S,M176) 
@SIJM(M178,N176) 
©SUM(M178,0176) 
©SUM(0178,P176) 

ADDED ADJUSTED 

VAL ADD ADJSTED 
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Ml 79! 
0179; 
PI 79' 
A 13.1 
B181 
A133 
B 1 83 
H 1 wwl! 

BIS'5' 
A187 • 
B187 
C1S7: 
0187; 
EIG: 

(3137: 
H187! 
I 1 37: 
J187! 
t < 1 87 
LI 87: 
11187; 
N187: 
0137: 
F 187: 
B139: 
C189: 
D189; 
E189: 
F1S9: 
8189: 
HI 39: 
1189: 
J189: 
K1S9: 
L189: 
ni89: 
N189: 
0189: 
P189: 
A191 
B191 
C191 
D191 
E191: 
F191 
G191- 
H191 
1191 
J191 

\- 
\- 
\- 
'INTERNAL RATE OF RETURN 
(F2) @1RR(0.4,B176..PI 76) 
DISCOUNT RATE = 
(F2) 0.2 
'NPV CF INVESTMENT 
(C2) @NPV(B183,E176..P176) 
\— 
\- 
\ — 

\- 
\ — 
\- 
\~ 
\- 
\- 
\ — 
\- 
\- 
\- 
\- 

YEAR 1 
YEAR 2 
YEAR 3 
YEAR A 
YEAR 5 
YEAR 6 
YEAR 7 
YEAR 8 
YEAR 9 
YEAR 10 
YEAR 11 
YEAR 12 
YEAR 13 
YEAR 14 
YEAR 15 
DISCOUNTED 
C2) (eEXP(- 
C2) @EXP(- 
C2) @EXP(- 
C2) @EXP(- 
C2) @EXP(- 
C2) @EXP(- 
02) <5EXP( 
C2) @EXP( 
C2) @EXP( 

CASH FLOW 
B183*i)*B.176 
B18 
B13 
BIB 

_»2) *-C176 
3*3)*D176 

-_;3«4)*E176 
B183*5>*F176 
B183*6)*G176 
B183*7)*H176 
B183*8)*I176 
B183*9)»J176 
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K191: (C2) @EXP(-E183X10)*K176 
LI 91: (C2) @EXP(-8183*11)*L176 
M191: (C2) @EXP(-B183*12)*IV1176 
N191: (C2> @EXP(-B183*13>*N176 
0191: CC2) @EXP(-B183»14>*0176 
P191: (C2) @EXP(-B183»15)*P176 
A192: ' (CONTINUOUS DISCOUNTING) 
A194: 'DISCOUNTED CUM. CASH FLOW 
B194! (C2) +B191 
C194: (C2) +B194+C191 
D194: (C2) +C194+D191 
El 94: (C2) +D194+E191 
F194: (C2) +E194+F191 
El 94: (C2) +F194+0191 
HI 94: (C2) +B194+H191 
1194: (C2) +H194+1191 
J194: (C2) +I194+J191 
K194: (C2) +J194+K191 
LI 94: (02) +K194+L191 
Ml 94: (02) +L194+M191 
N194: (02) +M194+N191 
0194: (02) +N194+0191 
P194: (C2) +0194+P191 
A196: \- 
B196: \- 
C196: \- 
D196: \- 
Elr?6: \- 
F196: \- 
G196: \- 
H196: \- 
IJ96: \- 
J196! \- 
K:i96: \- 
LI 96: \- 
lrll96: \- 
N196! \- 
0196: \- 
P196: \- 
A197: 'AFTER TAX ANALYSIS 
A200: 'COMPUTATION OF DEPRECIATION, INVESTMENT TAX CREDITS, & TAX SAVING 

A202: 'INVESTMENT IN DEPRECIABLE 
B202: "OLD METHOD 
C202: "OLD METHOD 
D202: "OLD METHOD 
E202: "OLD METHOD 
F202: "OLD METHOD 
G202: "OLD METHOD 
H202: "OLD METHOD 
1202: "OLD METHOD 
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1217: 0. 1 # [208 
J217: 0.1*J208 
K217! 0. 1*4 C20S 
1.217: 0. 1 *l -208 
M217: 0.1*M208 
N217: 0.1*N208 
0217: 0.1*0208 
P217! 0.1*P208 
A219: 'TOT FED INVESTMENT TAX C :R 
B219: (C2) SSUM(B217.. B2 14) 
C21?: (C2) @SUM(C217.. C2 14) 
D21.9: CC2) SSUM(D217.. D2 14) 
E219: (C2) ©SUM(E217.. E2 14) 
F219: (C2) @SUM(F217.. F2 14) 
G219: (C2) @SUM(G217.. 62 14) 
H219: (C2> §SUM(H217.. H2 14) 
1219. (C2) @SUM(I217.. 12 14) 
J219: (C2> @SUM(J217,. J2 14) 
K219 (C2) @SUM(K217.. K2 14) 
L219: (C2) @SUM(L217.. L2 14) 
1*1219 (C2) @SUM(M217.. M2 14) 
N219i (C2) @BUM(M217.. N2 14) 
0219 (C2) ©SUM(0217.. 02 14) 
P219 (C2) (aSUM(P217. . P2 14) 
A221 'DEPRECIATION 1ST YR BAS [S 
A223 '3 Y ' Property 
B223 (+B2 :)5-(B214/2) : 
C223 (+02 :)5-(C214/2) ) 
D223 • (+D2 :)5-(D214/-2) 
E223 (+E2 :)5-(E214/2) ; 
F223 :  (+F2 :)5-(F214/2) 
G223 (+G2 1)5- (G214/2) } 
H223 :  (+H2 1)5-(H214/2) . 
1223 ( + 12 1)5-(1214/2) ; 
J223 :  (+J2 :)5-(J214/2) 
!<■ 2 2 3 (+K2 1)5-(K214/2) ; 
L223 :  (+L2 :)5-(L214/2) 
M223 :■(+M2 :.'5-(M214/2) ; 
N223 :  (+N2 :)5-(N214/2) 
0223 . (+02 DS-(0214/2)1 
r-. '-> TT*- 

: (+P2 :)5-(P214/2) 
A22^ :  '5 Y r Property 
D224 : (+B2 06-(B215/2) 
C224 : C+C2 ;)6- (C215/2) 
D224 :  (+D2 5fc-(D21S/2) 
E224 : (+E2 06-(E215/2) 
F224 : (+F2 06-(F215/2) 
G224 : (+G2 06-(G215/2) 
H224 : (+H2 06-(H215/2) 
1224 : ( + 12 06-(1215/2) 
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J224! (+J206-(J215/2)) 
K224: (+K206-(K215/2)) 
L224:  (+L206-(L215/2)> 
M224:  (+M206-(M215/2>) 
N224: (+N206-(N215/2)) 
0224:  (+0206-(0215/2)) 
P224:  (+P206-(P215/2)) 
A225: '10 Yr Property 
B225: (+E207-(B216/2)) 
C225: (+C207-(C216/2)) 
D225:  (+D207-(D216/2)) 
E225:  (+E207-(E216/2)) 
F225:  (+F207-(F216/2)) 
G225: (+0207-(G216/2)) 
H225:  (+H207-(H216/2)) 
1225:  (+1207-(1216/2)) 
,3225: (+J207-(J216/2) ) 
K225:  (+K207-(K216/2)) 
L225:  (+L207-'(L216/2) ) 
1*1225: (+M207-(M216/2) ) 
N225: (+N207-(N216/2)) 
'0225:  (+0207-(0216/2)) 
P225:  (+P207-(P216/2)) 
A 2 2 6: '15 Y r P r o p e r t. y 
B226: (+B20S-(E217/2)) 
C226: (+C20a-(C217/2)) 
D226 s (+D208-(D217/2) ) 
E226:  (+E208-(E217/2)) 
F226:  (-iF20B-(F217/2) ' 
G226:  ( +6208-(G217/2) ) 
H226:  (+H20e-(H217/2)) 
1226: (+1208-(1217/2)) 
J226: (+J20S-(J217/2)) 
K226:  (+K20S-(K217/2)) 
L226:  (+L20B-(L217/2)) 
M226: (+1*1208-(M217/2) ) 
N226:  (•+ N20B- (IM217/ 2) ) 
0226:  (+0208-(0217/2)) 
P226:  ( +P208-(P217/2)) 
A228:  'COMPUTE ANNUAL DEPRECIATION: 
A230: '3 Yr Property 
E230: 0.25*8223 
C230: 0.25*C223+(B223*0.38) 
D230: 0.25*D223+(C223»0.38)+(0.37*B223) 
E230: 0.25*E223+(D223*0.38)+(0.37*0223) 
F230: 0.25*F223+(E223*0.38)+(0.37*D223) 
G230: 0.25*8223+(F223*0.38)+(0,37*E223) 
H230: 0. 25*H223+ (8223*0. 38) + (0< 37*F223) 
1230: 0.25*1223+(H223*0.38)+(0.37*G223) 
J230:   0. 25*J223+ (I223«0. 38) -t (0. 37*H223) 
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N230 
G230 
I-2 30 
A 231 
B231 
C231 
D231 
E231 
F231 
G231 
H231 
1231 
J231 
K231 
L231 
M231 
N231 
0231 
P231 
A232 
E232 
,—• --i -^ rj 

D232 
E232 

0. 25" l'223i (J 223* 0. 30) + (0 
':■,. 25«L223 i (K223*0. 30) ■+ (0 
0. 25*lv1223-+ (L223*0. 30) + (0 
0. 25N-N223+ (M223*0. 38) + (0 
0.25*0223+(N223*0.30)+(0 
0.25*P223+(0223* 0.38) + (0 
'5 Yr Property 
0.i5*B224 
0. 15*0224+(B224*0,. 22) 
0.I5*D224+(0224*0.22)+(0. 
0.15*0224+(D224*0.22)+(0. 
0.15*0224+(0224*0.22)+(0. 
0.15*0224+(F224*0.22)+(0. 
0.15*H224+(0224*0.22)+(0. 
0. 15* 1224-; (H224*0.22) + (0. 
0:15*J224+(1224*0.22)+(0. 
0.15*K224+(J224*0.22)+(0. 
0. 1 5*0224+ (K224 *0.22) + (0. 
0.15*M224+(0224*0.22)+(0. 
0.15*N224+(M224*0.22) + CO. 
0 . 15*0224-+ (N224*0. 22 > + (0. 
0.15*0224+(0224*0.22)+(0. 

' 3 0 Yr Property 
0.08*0225 
0.08*2225+(0.14*B225) 
0.03*0225+ CO. 14*0225) + (0. 
0.08*0225+(0.14*D225)+(0. 
0.08*0225+(0.14*0225)+(0. 
0.08*0225+(0.14*0225)+(0. 
0 

37*1223) 
37*J223) 
37*0223) 
37*0223) 
37*11223) 
37-N223) 

21*B2 
21*02 
21*02 
21*02 
21*F2 
21*02 
21*H2 
21*12 
21* J2 
21 *K2 
21 *02 
21*M2 
21*N2 

24) 
:4) + (0 
:,4) + (0 

2A) + (0 
4) + (0 

24) + CO 
24 ) + ( 0 
2 A) + (0 
24) + CO 
24) + CO 
24) + (0 
24 ) + ( 0 
24)+(0 

21*E!224) 
21*0224) + CO. 
21*0224) + CO. 
21*0224)+(0. 
21*0224)+(0. 
21*8224)+(0. 
21*0224)+(0. 
21*1224)+(0. 
21*J224)+(0. 
21*0224)+(0. 
21*0224)-+ CO. 
21*11224) + CO. 

21*0224) 
21*0224) 
21*0224) 
21*0224) 
21*0224) 
21*8224) 
21*H224) 
21*1224) 
21*J224) 
21*0224) 
21*0224) 

08*0225+ CO. 14*0225) + CO. 

08*1225+ CO. 14*H225) + CO. 

, 08*J225+(0. 14*1225)+ (0. 

+ 02 

V^   -+ ! 

5+E 

25 + 

H-0 

0232 
09*0225) 

1232:    0 
225) ) 

J232: 0 
225+D225)) 

0232: 0.08*0225+(0.14*J225)+(0. 
225+0225+0225)> 

0232: 0.08*0225+(0.14*K225)+(0. 
225+0225+0225)) 

11232: 0.08*11225+(0. 14*0225)+ (0. 
225+0225+G225)) 

N232: 0. 08*N225+(O. 14 *ri225) + •; 0 . 
225+G225+H225)) 

0232: 0.08*0225+(0.14*N225)+(0. 
225+H225+I225)) 

0232: 0.08*0225+(0.14*0225)+(0. 
225+I225+J225)) 

A233 
E233 
0233 
D233 
0233 

0233 
H233 
1 233 
J233 

'15 Yr Property 
0. 12*0226 
0.1*0226+(0.12*0226) 
0.09*B226+ CO. 1*0226) + (0. 1 
0.08*62264(0.09*0226)+ CO. 
0.07*E226+ (0.00*0226)+ CO. 
0.06*B226+(0.07*0226) + CO. 
0.06*B226+ (0.06*0226)+CO. 
0.06*(B226 + C226+ D226) 
0.06*(0226+0226+0226) 
(0. (:'5*B226) + CO. 06* CC226+D 
(0.05*(B226 + C226) ) + CO.06* 

12*B225) 
12*0225)+(0.1*B225) 
12*0225)+(0.1*0225)+(0.1*B225) 
12*0225) + CO. 1*D225) + (0. 1*0225) + CO. 1*B2 
12*0225)+ (0. 1*0225)+ (0. 1*D225) + CO. 1*02 

12*G225)+((D225+E225+F225)*0.l)+(0.09* 

12*H225)+(0.l*(0225+0225+G225))+(0.09* 

12*1225)+ (0. 1* (F225+G225+H225)) + (0.09* 

12*J225) + CO. 1* (G225+H225+I225) ) + (0.09* 

12*K225)+ (0. 1*(H225+I225+J225) ) + (0.09* 

12*0225) + (0.1*(I225+J225 + 0225) ) + (0.09* 

12*11225)4 CO. l*(J225+K225+0225) ) + (0.09* 

12*N225) + (0. 1* (0225+0225+11225) ) + (O. 09* 

2*D226) 
1*D226) 
09*0226) 
0S*D226> 
07*0226) 

(B2 

(B2 

(B2 

(02 

CD2 

(02 

(02 

(G2 

226) ) 
D226) 
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M2"'3: O. OS* (B226+C226+D226) 
N233: 0.05*(B226+C226+D226) 
0233: 0.05*(B226+C226+D226) 
P233: 0.05*(B226+C226+D226) 
M235: (C2) @SUM(M233..M230) 
N235: (C2) @SUM(N233..N230) 
D235: CC2) @SUM(0233..0230) 
P235: |;C2;' ©SUM (P233. . P230) 
M237: (C2) 0.46»(M235+( Ml 55*11235)) 
N237: (C2) 0.46*(N235+(N155*N235)) 
(3237: (C2) 0.46* (0235+(0155*0235) ) 
P237: (C2> 0.46*(P235+(P155*P23S>) 
M239: (C2) 0.46*((M41-M210)+(M155*(M41-M210))) 
N239: (C2) 0.46*((N41-N210)+(Nl55*(N41-M210))) 
D239: (C2) 0.46*((041-0210)+(0155*(041-0210))) 
P239: (C2) 0.46*((P41-P210)+(P155*(P41-P210))) 
M241: \- 

N241: \- 
0241: \- 
P241: \- 
M242: "OLD METHOD 
N242: "OLD METHOD 
0242: "OLD METHOD 
P242: "OLD METHOD 
M243; "YEAR 12 
N243: "YEAR 13 
0243: "YEAR 14 
P243: "YEAR 15 
M247: \- 
N247: \  
0247: \- 
P247: \- 
M249: "NEW METHOD 
N249: "NEW METHOD 
0249: "NEW METHOD 
P249: "NEW METHOD 
M250: "YEAR 12 
N250: "YEAR 13 
0250: "YEAR 14 
P250: "YEAR 15 
M257: (02) <SSUM(M252. .M255> 
N257: (C2> ©SUM(N252..N255) 
0257: (02) ©SUM(0252..0255) 
P257: (C2) ©SUM(P252..P255) 
M261: O.06*M252 
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,] N _ 
n:vj : 
P26] : 

H2L2: 
D262: 
P26?: 
11263: 
N263: 
(.'263: 
P263: 
M264: 
N264: 
D264: 
P264: 
M266: 
N266: 
D266: 
P266: 
M270: 
N270: 
0270: 
P270: 
M271: 
N271: 
0271: 
P27 1 : 
M272: 
IM272; 
0272: 
P272: 
Moy? ■ 

N273: 
0273: 
P273: 
M?7"7 ■ 

! J. 

( '. 

(.) 

1*1261 ) 
N26 1 ) 
026 1 ) 
P261) 

N277: 
0277: 
P277: 
M27B: 
N278: 
0278: 
P27B: 
M279: 

:.,72+F272 + G27 

06*0252 
06-K-P252 
I*M253 
1-N233 
I*0253 
!*P253 
1*M254 
1'N25^ 
J »■ 020'1 
J«P25^ 
1+-!¥I255 
1*N255 
1*0255 
1*P255 

(C2) @SUM(M264. 
(C2) (2SUM(N264. 
(02) ©5011(0264. 
(C2) @SUM(P264, 
(+11252- (M261/2) ) 
(+N252-(N261/2)> 
(+0252-(0261/2)) 
(+P252-(P261/2)) 
( + 11253- (M262/2) ) 
(+ |sj 2 5 3 — ( N 2 6 2 / 2 ) ) 
(+0253-(0262/2)) 
(+P253-(P262/2)) 
(+M254-(M263/2)) 
■;+N254- (N263/2) ) 
(+0254-(0263/2)) 
(+P254-(P263/2)) 
(+M255-(H264/2)) 
(+N255-(N264/2>) 
(+0255-(0264/2)) 
(+P255-(P264/2)) 
0. 25>I1270+ (L270*0. 38) + (0. 37*K270) 
0.25«N270+(li270*0. 38) + (0. 37*L270) 

25*0270+<N270*0, 38) + (0. 37*11270) u 
0.25*P270+(0270*0.38)+(0.37*N270) 
0. 1 5*1127 1 + (L271*0. 22)+ (0.21*K271) + (0. 21 *J271) +(0.21*1271) 
0. 15*N271 +(11271*0. 22)+ (0.21*L271) + (0.21*K271)+ (0.21*J271) 
0. 15*0271+ (N271»0. 22) + (0, 21*11271 ) + (O. 21*L271 ) + (0. 21*K271) 
0. 15»P271 !- (0271 *0. 22) + (0. 21 *N27 1) + (0. 21 *ri271 ) + ( 0." 21 *L27 1) 
0.08*M272+(0. 14*L272) + (0. 12*K272) + (0. 1 * (H272+I27',+J^-7'?) > + /o 

72+E272+F272+G272)) 
N279! 0.08*N272+(0. 14*11272) + (0. 12*L272) + (0. 1* (I272+J272+K272) ) + (0 

72+F272+G272+H272) ) *" 
0279: 0.08*0272+ (0. 14*N272) + (0. 12*11272) + (0. 1* (J272+K27':'+L'77^,' ) + (0 

72+C272+H272+I272)) 
P279: 0.08*P272+(! 

72+H272+I272+J272)) 
M280: 0. 05*(B273+C273+D273) 
N280: 0. 05*(B273+C273+D273) 
0280: 0.05*(B273+C273+D273) 

09* 

09* 

V 

(D2 

(|2 

(F2 

14*0272)+ (0. 12*N272) + (0. 1* (K272+L272+I1272) ) + (0.09*(G2 
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P280! 0. 05* •(B273+C27Z +D273) 

M282: (C2) @SUM(M280. .M277) 
N282: (02) @SUM(N2B0. .N277) 

0282: (C2) ©SUM(0280. .0277) 

P282: (02) ©BUM(P2S0. .92.77) 
M2e4: (02) 0.46*M282 

N284: (02) 0.46»N282 

0284: (02) 0.46*0282 
P284: (02) 0.46*P2B2 

1-1236: (02) 0.46>-(lv178- -M257) 

N286: (02) 0.46*(N7S- N257) 

0286: (02) 0.46*(078- -0257) 

P2S6: (02) 0.46*(P78- -P257) 

M289: \ — 
N289: \ 

0289: \- 
P289: \- 
11290: "NEW METHOD 
N290: " NEW METHOD 
0290: "NEW METHOD 
P290: " NEW METHOD P290: "NEW METHOD 
M291: "YEAR 12 
N29J : "YEAR 13 
0291: "YEAR 14 
P291: "YEAR 15 
M295: \- 
N295: \— 

0295: \- 
P295: \- 
M298: "YEAR 12 
N29S: "YEAR 13 
0298: "YEAR 14 
P29S: "YEAR 15 
i-1300: (02) +M176 
N300: (02) +N176 
D3(.:|0: (02) +0176 
P300: (02) +P176 
M305: (02) +M236-M239 
N305: (02) +N2S6-N239 
0305: (02) +0286-0239 

P305: (02) +P2B6-P239 
M307: (02) (M266-M219) 
N307: (02) (N266-N219) 
0307: (02) (0266-0219) 
P307: (02) (P266-P219) 
ri309: (02) (+M284-M237) 
N309: (02) (+N2B4-N237) 
0309: (02) (+0284-0237) 
P309: (02) (+P284-P237) 

M31.1! (02) +M245-M293 
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ir; 
[■': 

M: 

0" 

M: 

N" 
0". 
P: 

P" 

N: 
D" 
P" 

] .1 
.] i 
■ i i 

■ 1 3 
■ 13: 
'■13 
'.13 
>15 

:a: 

••1 

(C2 
(cr 
(C2 
(C2 
(C2 
(C2) 
(C2) 
(CD 
(C2) 
CC2) 

HJl^L. N293 
(0245 D293 
+P2>15-P293 
+M300+IV1305+M307+I1" 09+M311 
+N:300-> N305H-N307+N30V + N3 1 1 
+0300+0305+0307+D309+0311 
+P300+P305+P307+P309+P311 

+L315+h313 
+h315+N313 
+N315+0313 
+0315+P313 

"YEAR 12 
"YEAR 13 
"YEAR 14 
"YEAR 15 
(02)    @EXP( 
(02) 
(02) 
(02) 
(02) 
(C 2) 
(c 2) 
' C 2) 

B324*12)*M313 
SEXP (-B324 « 13) *r-J31 3 
©EXP(-B324*14)*0313 
SEXP (-B324* 15) *-P313 
H L3T1+M329 
+M331+N32B 
+N331+0328 
_, --,--1 +pr;^a 

A334 
FLOY. AP 
INTERNAL 
p -.; ic T C p 

( Arrtrc    T 

TER   TAX,    OOIJ'T 
RATE   OF   RETURN 

(O.A.E32B..P32E 
^>.    DISCOUNTED) 

DISi 

I 
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Test Plan 
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Appendix C 

ROBOTICS INVESTMENT DECISION MODEL (RIDM) - PRELIHINARY DATA 
GATHERING PLAN (Test Plan for Phase III) 

1.  Phase HI will test RIDM for its accuracy, adequacy, and ease of use. 

a. Accuracy 
S 

(1) The accuracy of the model will be tested by running a test 
case which exercises all the options, and all formulas and cell references. 
The intermediate and final results of the model run will be checked against        *" 
the analysis results as calculated by hand. 

b. Adequacy 

(1) We believe the model as it exists after Phase II development 
contains all essential analyses and outputs. However, this will be 
validated. 

(2) A number of "like-to-have" features will be explored. Those 
features that are found to be especially useful, and which can be readily 
included, will be added to the model.  Extra features to be explored 
include: 

(a) Capability to address probabilities of future events, 
particularly the probability of longer term utilization of the robotic/FMS 
equipment. 

(b) A feature to enable the quantity and value added 
adjustments to consider each manufactured item separately, and not just in 
terms of gross throughput as it presently operates. 

(c) The provision of a "balance sheet impact" output, which 
would show the impact of the investment on the company financial 
statements, for each year of the analysis period. 

c. Ease of use « 

(1)  The following possible additions will be considerd to make 
the model easier to use: ^ 

(a) Automatic "pull down" of the depreciation schedule from 
the input section. 

(b) Building in special studies, such as on costs (e.g. 
total labor cost, total equipment cost, or cost ratios) or outputs (e.g. 
performance, performance ratios). 

(c) Providing white background to designate the inputs. 
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(d) Referencing all or some variables by range names 
instead of cell references. 

(e) Using Macros to designate the analysis period, and the 
selection of options. 

2. The users manual will be evaluated for clarity and completeness. 

3.. The information for model validation will be obtained through 
discussions with financial staff at several of the companies surveyed 
during Phase I.  Most contact will be by telephone, but at least one site 
visit will be made for hands-on field testing.  The draft model will be 
sent to the reviewing companies as soon as approval for Phase III is 
obtained. 
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